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"Much has been written on the origin of oil... 
little on the nature of the substances from which it is derived." 
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W. B. Heroy, L. P. Garrett, F. H. Lahee, A. W. McCoy, H. D. Miser, R. D. Reed, 
and L. C. Snider. 


“Criteria for recognizing rocks that generate oil would help materially in pros- 
pecting for petroleum.” 


“The main object of this study of lithified deposits has been to determine 
diagnostic criteria for recognizing source beds.” 
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PRICE: $4.50, POSTPAID 


($3.50 TO A.A.P.G. MEMBERS AND ASSOCIATE MEMBERS ) 


THE AMERICAN ASSOCIATION OF PETROLEUM GEOLOGISTS 
BOX 979, TULSA 1, OKLAHOMA, U.S.A. 


i 
‘ 
= 
t 


Bulletin of The American Association of Petroleum Geologists, May, 1944 


Important for Paleontologists and Stratigraphers! 


MIOCENE STRATIGRAPHY 
OF 


CALIFORNIA 


By ROBERT M. KLEINPELL 


This Work Establishes a Standard Chronologic-Biostratigraphic Section 
for the Miocene of California and Compares It with the Typical 
Stratigraphic Sequence of the Tertiary of Europe 


WHAT OTHERS HAVE WRITTEN ABOUT IT 


“In spite ef any defects it may have, moreover, many of us suspect that Kleinpell’s 
book is of the kind called epoch-making. If so, in 50 or 100 years it will stand out like 
a beacon among its contem —— and, along with a very few others of them will read 
with a ‘modern’ tang. Oppel’s ‘Die Juraformation,’ or Suess’ ‘Die Entstehung der Alpen,’ 
or to go back to the beginning, De Saussure’s ‘Les Voyages dans les Alpes’ may be cited 
among older geological classics that are now distinguished by this same tang.” —Ralph 
D. Reed in Journal of Paleontology, Vol. 13, No. 6 (November, 1939), p. 625. 


“The Neogene of California is disposed in tectonic basins, about a dozen in number, 
from Humboldt in the north to Los Angeles in the south. About half-way along is the 
Paso Robles basin, and in this lies the Reliz Canyon, which provides the author with his 
type section. The aerial photograph serving as frontispiece shows the area to be sufficiently 
arid to give a practically continuous exposure; but one must admire the painstakin ng 
determination with which so many successive associations of Foraminifera were col- 
lected, identified and tabulated. Such labour would scarcely have been thought of with- 
out the stimulus which the search for oil has given to the detailed study of Foraminifera. 

“This should be the standard work on the Miocene of California for years to come.” 

M.D. in Nature, Vol. 144 (London, December 23, 1939), p. 1030. 


© 450 pages. 

° 14 A ay drawings, including correlation chart in pocket. 

© 22 full-tone plates of Foraminifera. 

® 18 tables (check lists and range chart of 15 pages). 

® Bound in blue cloth; gold stamped; paper jacket; 6x9 inches. 
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STRATIGRAPHY OF COTTON VALLEY BEDS OF 
NORTHERN GULF COASTAL PLAIN! 


FREDERICK M. SWAIN? 
State College, Pennsylvania 


ABSTRACT 


The Upper Jurassic Cotton Valley beds comprise an entirely subsurface sequence of sandstone, 
shale, and limestone in southern Arkansas, northern Louisiana, northeastern Texas, central Missis- 
sippi, and western Alabama. It is herein demonstrated that this sequence, originally defined as a 
formation, contains two units of formational rank which comprise the Cotton Valley group. The 
lower of the two formations is herein named the Bossier formation. It consists of dark gray shale and 
sandstone in north-central Louisiana and southern Arkansas, where it attains a thickness of 1,900 
feet, and passes eastward into redbeds in the Monroe uplift of northeastern Louisiana. It extends 
slightly into southern Arkansas where it is overlapped by the upper formation of the Cotton Valley 
group, herein named the Schuler formation. This formation comprises two members differentiated 
by lithology and color, and exceeds 2,300 feet in maximum thickness. The lower member, herein 
named the Shongaloo member, consists of nearshore red shale, sandstone, and conglomerate and 
equivalent offshore fossiliferous gray shale, limestone, sandstone, and basal conglomerate. The upper 
member, herein named the Dorcheat member, comprises nearshore pastel, varicolored shale and 
sandstone, and equivalent offshore fossiliferous gray shale, sandstone, and limestone. 

Paleontological information contributed by R. W. Imlay indicates that the Bossier formation is 
middle and upper Kimmeridgian, and that the Schuler formation may be Portlandian and Tithonian. 


INTRODUCTION 


The Upper Jurassic Cotton Valley sediments comprise a thick, entirely sub- 
surface, sequence found in deep wells in northeastern Texas, southern Arkansas, 
northern Louisiana, central Mississippi, and western Alabama. The geographic 
distribution of the approximately 160 wildcat wells which have so far penetrated 
the Cotton Valley is as follows: southern Arkansas 106, northern Louisiana 35, 
northeastern Texas 15, central Mississippi 3, western Alabama 1. The Upper 
Jurassic rocks of southern Arkansas and northern Louisiana have produced large 
amounts of petroleum, and wildcat drilling to these rocks continues to be active. 
During the past few years, drilling has been extended to outlying areas of north- 
eastern Texas, Mississippi, and Alabama. 


1 Manuscript received, October 22, 1943. 
2 Assistant professor of mineral economics, The Pennsylvania State College. 
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The pre-Upper Cretaceous stratigraphy of the area, which is summarized in 
Table I, has been discussed by W. B. Weeks,’ R. T. Hazzard,‘ and R. W. Imlay.5 
Other early descriptions of these rocks are to be found in papers by H. K. 
Shearer® and by Grage and Warren.’ These works provide a background for the 
present paper, the purpose of which is to present details of Cotton Valley stratig- 
raphy based on a study of well cuttings, cores, and electrical logs. 
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study were prepared by W. B. Weeks and C. W. Alexander of the Phillips Pe- 
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DETAILED STRATIGRAPHY 
COTTON VALLEY GROUP 


The name “Cotton Valley formation,” first used by H. K. Shearer,’ was 
formally proposed and defined as a new stratigraphic name by R. T. Hazzard 
for the Shreveport Geological Society. The type locality was designated as the 
Cotton Valley field in Webster Parish, Louisiana,’® and the original definition 


3 W. B. Weeks, ‘South Arkansas Stratigraphy with Emphasis on the Older Coastal Plain Beds,” 
Bull. Amer. Assoc. Petrol. Geol., Vol. 22, No. 8 (August, 1938), pp. 953-83. 

4R. T. Hazzard, “Notes on the Comanche and Pre-Comanche? Mesozoic Formations of the 
Ark-La-Tex Area: and a Suggested Correlation with Northern Mexico,” Shreveport Geol. Soc. Guide 
Book, Fourteenth Annual Field Trip, (1939), pp. 155-78. 

5 R. W. Imlay, “Lower Cretaceous and Jurassic Formations of Southern Arkansas, and Their 


Oil and Gas Possibilities,” Arkansas Geol. Survey Inf. Cir. 12 (1940). 
——,, “Jurassic Formations of Gulf Region,” Bull. Amer. Assoc. Petrol. Geol., Vol. 27, No. 11 


(November, 1943), pp. 1407-1533. 

6 H. K. Shearer, “Developments in South Arkansas and North Louisiana in 1937,” Bull. Amer. 
Assoc. Petrol. Geol., Vol. 22, No. 6 (June, 1938), p. 724. 

7V. P. Grage and E. F. Warren, Jr., “Lisbon Oil Field, Claiborne and Lincoln Parishes, Louisi- 
ana,” ibid., Vol. 23, No. 3 (March, 1939). 

8 H. K. Shearer, of. cit., p. 724. 

9R. T. Hazzard, op. cit., p. 156. 

10 No well in the Cotton Valley field has completely penetrated the Cotton Valley beds. The 


deepest well in the field (stratigraphically) is Hunt’s Babb No. 8 which stopped in the upper part of 
the Shongaloo member of the Schuler formation (Fig. 4). 
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was “the marine, fossiliferous, dark shales, limestones, and sandstones lying im- 
mediately below the Hosston red beds.” It was recognized that at the north, 
updip, the marine rocks passed into “red beds” of essentially non-marine char- 
acter, which were named the Schuler facies, from the Schuler field in Union 
County, Arkansas. The present writer demonstrates herein that the Cotton 
Valley beds comprise two units of formational rank, and proposes that Cotton 
Valley be raised to the rank of a group that will include these two formations. 

The Cotton Valley group, then, includes the rocks lying stratigraphically be- 
tween the base of the Hosston formation (Travis Peak of East Texas petroleum 
geologists) and the top of the Buckner formation, or the top of the Smackover 
formation in areas where the Buckner is not recognizable. It consists of the 
Schuler formation above and the Bossier formation below. 

The deep structural features of the area are shown by contours on the top of 
the Cotton Valley group (Fig. 1). These include (1) the East Texas basin of 
northeastern Texas, (2) the Sabine uplift of northwestern Louisiana and adjacent 
East Texas, (3) the monoclinal area of south-central Arkansas and north-central 
Louisiana, which is bounded on the north by (4) a system of graben-type faults, 
and (5) the Monroe platform of northeastern Louisiana. 


BOSSIER FORMATION 


Definition The Bossier formation includes the marine, dark gray to black 
shale and sandstone, and the shoreward equivalents of these rocks beneath the 
Schuler formation and above the Buckner formation or its basinward equivalent. 
The formation is named from Bossier Parish, of northwestern Louisiana and the 
type locality is the Bellevue oil field in east-central Bossier Parish (Fig. 2). 

Distribution —In northern Louisiana, the Bossier formation has been found 
by drilling in Caddo, Bossier, Claiborne, Lincoln, Union, Morehouse, East Car- 
roll, and West Carroll parishes. On the south, wells have not penetrated deep 
enough to reach it. In southern Arkansas, the Bossier is present in, roughly, the 
southern half of Miller, Lafayette, Columbia, and Union counties. On the east, 
the occurrence of the Bossier has not been defined by drilling. On the north, in 
southern Arkansas, the Bossier is absent probably in large part as a result of pre- 
Schuler erosion (Fig. 2). In eastern Texas, the Bossier is present in Panola 
County, adjacent to Louisiana (Fig. 7). On the northwest, a well drilled in the 
Talco field of northeastern Franklin County, may have encountered a thin 
section of Bossier. Elsewhere in the East Texas basin, there is no definite knowl- 
edge of the Bossier formation, but it may underlie most of the East Texas basin. 
A deep well in Clarke County, western Alabama, probably encountered rocks of 
Bossier age. 

Thickness—The Bossier formation varies in thickness from a knife-edge 
where it is overlapped by the Schuler formation to almost 2,000 feet on the flank 
of the North Lisbon field in east-central Claiborne Parish, Louisiana. At the 
type locality in the Bellevue oil field, Bossier Parish, the Bossier formation is 
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1,635 feet thick. In contrast with the relative uniformity in thickness of the 
Schuler formation, the thickness of the Bossier formation in northern Louisiana 
and southernmost Arkansas is highly variable. In general, it thickens southward, 
at an average rate of about 125 feet per mile. North of T. 21 N., Louisiana, the 
Bossier probably has undergone pre-Schuler erosion, as explained on following 
pages, so that its original thickness can not be determined. Consequently, the 
original rate of basinward thickening of the Bossier was much less than the 
figure given. The reader is referred to the Bossier isopach map (Fig. 3) for known 
thicknesses of the formation. 

Lithologic character.—At the type locality in the Bellevue oil field, the Bossier 
consists almost entirely of dark gray to black, calcareous, ammonite-bearing 
shale, with a few thin layers of dark, argillaceous limestone, and, near the top, 
a little sandstone (Fig. 4). In this section, the Bossier passes downward, imper- 
ceptibly, into interbedded dark argillaceous limestone and shale which may be 
the offshore equivalent of the Buckner red shale and anhydrite formation. Below 
these probable Buckner equivalents are dark argillaceous limestones which repre- 
sent the Smackover formation. 

In wells in Caddo Parish, Louisiana, at Rodessa (Norton’s Payne No. 1, 
Sec. 27, T. 23 N., R. 16 W.) and at Pine Island (Stanolind’s Dillon Heirs No. 1, 
Sec. 14, T. 21 N., R. 15 W.), in Panola County, Texas, at Bethany (Texas’ 
Adams No. C-1, Cox Survey), and in southeastern Claiborne Parish, Louisiana, 
at Sugar Creek (Union Producing Company’s Brownfield No. 2, Sec. 5, T. 19 N., 
R. 5 W.), the Bossier formation is made up almost entirely of dark gray to black 
shale, as at the type locality. A deep test in the old Homer oil field of eastern 
Claiborne Parish, Louisiana, Frankel Bros.’ Muslow No. 1, Sec. 30, T. 21 N., 
R. 7 W., encountered odlitic limestone in the lower part of the Bossier formation. 

On the north and east, the Bossier changes lithologically. In the North Lisbon 
field of east-central Claiborne Parish, Louisiana, and in the Haynesville field in 
northwestern Claiborne Parish (Figs. 4 and 5), the lower half to two-thirds of the 
Bossier consists of mostly fine-grained white and gray, in part fossiliferous, cal- 
careous sandstone, interbedded with dark fissile shale. The upper third to half 
of the Bossier in these two localities is dark fissile shale interbedded with thin 
layers of limestone. 

On the north, in southern Arkansas, the Bossier consists principally of fine- 
to medium-grained, gray and white sandstone, which contrasts with the uncon- 
formably overlying coarser, reddish sandstones of the basal Schuler formation 
(Figs. 4 and 5). Interbedded with the Bossier sandstones in southern Arkansas 
are shales which are for the most part dark, but in southeastern Lafayette 
County, Arkansas, in the McAlester’s Jeffus No. 1, Sec. 4, T. 19 S., R. 23 W., 
there is some red shale in the lower Bossier formation (Fig. 4). 

East of Claiborne Parish, Louisiana, toward the Monroe platform, the Bossier 
formation passes by interfingering into redbeds probably non-marine in character 
(Fig. 6). Where the Bossier formation consists entirely of redbeds as in the 
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Fic. 4. —Stratigraphic sections of Cotton Valley group from Nevada County, Arkansas, to Bienville Parish, Louisiana. 
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Crow’s Bruce Lumber Company No. 1, Sec. 16, T. 21 N., R. 9 E., West Carroll 
Parish, Louisiana, the contact between the Bossier formation and the overlying 
Schuler formation is difficult to determine, and one must resort to parallelism 
to determine the top of the Bossier. It is believed that detailed petrographic study 
of the Cotton Valley beds would be valuable in this area. 

Aside from the occurrence of Bossier shales in Panola County, there is no 
certain knowledge of the formation in East Texas. It is probable, however, that 
the Bossier may be present in most of the East Texas basin, but it has not been 
reached by drilling. A deep test in the Talco field of northeastern Franklin 
County (White and Vaughn’s Jackson No. 1, Hopkins Survey) encountered 
about 75 feet of section which may represent the Bossier. This consists of fine- 
grained gray sandstone and dark shale beneath conglomeratic sandstones and 
limestones of the Schuler formation and above a well developed and exceptionally 
thick Buckner section (Fig. 8). 

There is little knowledge of the Bossier formation east of the Mississippi 
River. The Union Producing Company’s Waite No. 1, a wildcat in Sec. 27, 
T. 8 N., R. 1 W., Clarke County, Alabama, penetrated the Cotton Valley group. 
A section of fine- to coarse-grained red sandstones and red shales from 10,160 
to 11,660 feet may represent the Bossier formation. These rocks are overlain by 
conglomerate beds which are thought to represent the Shongaloo member of 
the Schuler formation. 

The type section of the Bossier formation follows. 


Type SECTION OF BOSSIER FORMATION 


Phillips Petroleum Company’s Kendrick No. 1, C., NE., SW. Sec. 22, T. 19 N., R. 11 W., Bossier 
Parish, Louisiana, Bellevue Field Deep Test 
Depth Thickness 
Lithology (Feet) (Feet) 
COTTON VALLEY GROUP 


Schuler Formation 
(Lower Part) 


Sandstone; white and gray, fine- to coarse-grained, conglomeratic, calcareous, 
fossiliferous, with interbedded coquinoid, in part sandy, limestone and 
silty gray calcareous shale. Pebbles of quartz and dark gray chert, well 
rounded and up to an inch in diameter. Imlay identified Pseudomonitis 
durangensis from core 6,367-6,382 and P. durangensis and Corbicella? sp. 
from core samples at 6,488 feet 6,330-6,505 175 


Bossier Formation 


Shale; very dark gray, silty, with pyrite clusters and trace very fine gray 

sandstone 6,515 10 
Sandstone; light gray, fine tight calcareous 6,525 10 
Shale; dark gray to black silty micaceous carbonaceous and dark gray cal- 


careous siltstone, fossiliferous 6,582 57 
Sandstone; light gray, silty, calcareous fine-grained with dark grains 6,600 18 
Shale; dark gray to black, silty calcareous, with small involute Foraminifera 6,815 215 
Shale; dark gray to black, silty, calcareous, and dense argillaceous dark gray 

limestone with Foraminifera as above; trace fine white calcareous sand- ‘ 

2955 140 


stone 
Shale; dark gray to black silty, calcareous with vein calcite which is in part 
asphaltic. Foraminifera, few Ostracoda, Astarte sp., gastropods 7440 485 
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’ Depth Thickness 
Lithology (Feet) (Feet) 


Shale; dark gray to black, silty with vein calcite and dark argillaceous lime- 
stone, Foraminifera, Astarte sp., Bryozoa. Imlay has identified following 
species from cores: Metahaploceras cf. M. nereus (Fontannes), 7,654- 
7,664; Idoceras cf. I. durangense Burckhardt, Idoceras cf. I. lorioli 
Burckhardt, Glochiceras cf. C. fialar (Oppel), Taramelliceras? sp., Haplo- 
ceras sp., Physodoceras? sp., Lamellaptychus sp., Pteroperna? sp., Pelecy- 
pods on carbonized material, fish scales, fish skull bones, 8,048-8,063. 
This core of black shale had faint hydrocarbon odor on fresh break 8,140 700 


Buckner Formation 


Shale; black, calcareous 8,230 go 


Shale; dark gray to black, grading downward into dense to finely crystalline 
argillaceous limestone. Imlay identified following species from cores: 
Ataxioceras sp. Idoceras sp. Astarte sp., Astarte brevicola Cragin, fish scale, 
8,279-8,294; Idoceras (Sub-nebrodites)? cf. I. planula (Zieten), Ataxio- 
ceras? sp., 8,377-8,392 8,627 397 


Smackover Formation 


Limestone; dark gray to black, silty, argillaceous; trace of odlitic structure 

at top becomes dolomitic and banded toward base. Fossils identified by 

R. W. Imlay: Discosphinctes cf. D. virgulatus (Quenstedt), Discos phinctes 

cf. D. lucingensis (Choffat), Dichotomosphinctes? cf. D. plicatilis (De 

Riaz), Lamellaptychus sp., Lima (Plagiostoma) sp., rhynchonellid 

brachiopod, fish scale. (Core, 8, 741-8, 756) 9,038 4II 

Stratigraphic relationships——South of T. 21 N. in Louisiana, the Bossier 
formation may be conformably overlain by the Schuler formation. Further 
drilling, however, is necessary to make this relationship certain. North of T. 21 
N., Louisiana, as far as the limit of the Bossier in southern Arkansas, the Schuler 
rests with probable angular unconformity on the Bossier (Figs. 4, 5, and g). In 
other areas, the relationship between the Schuler and the Bossier is not clear. 

The relationship between the Bossier formation and the underlying Buckner 
formation is not well understood. In certain areas, the Bossier rests directly on 
the Smackover limestone. In the Schuler oil field, a thin layer of conglomerate 
was cored at the base of the Jones sand (basal Bossier) which rests on Smackover 
limestone." The same condition exists in the small Beekman field in north- 
central Morehouse Parish, Louisiana.” In other areas, there is full development 
of the Buckner beneath Jower Bossier sandstones. The writer knows of no definite 
evidence of disconformity between the Bossier and Buckner formations where 
these formations are in contact. A detailed study of Smackover and Buckner 
stratigraphy is necessary, however, before the relationships of these two forma- 
tions to the Bossier can be adequately determined. 

Paleontology —R. W. Imlay" has identified the following megafossils from 
cores in the Bossier formation: Metahaploceras cf. M. nereus (Fontannes), Idoceras 
cf. I. durangense Burckhardt, Idoceras cf. I. lorioli Burckhardt, Idoceras cf. I. 
complanatum Burckhardt, Glochiceras cf. G. fialar (Oppel), Taramelliceras? sp. 


11 W. B. Weeks, personal communication. 

12. C. W. Alexander, personal communication. 

13. R. W. Imlay, op. cit. (1943), pp. 1470-72. (The writer here assigns these fossils to the Bossier 
formation.) 
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Haploceras sp., Physodoceras? sp., Lamalleptychus sp., Pteroperna sp., Aulacomy- 
ella sp. The microfauna of the Bossier formation has not been described or com- 
pletely studied. There are several species of Foraminifera and Ostracoda in the 
writer’s collections. 

Age and correlation—Imlay“ believes that the foregoing assemblage of mega- 
fossils furnishes a correlation with the middle Kimmeridgian of Mexico. 


SCHULER FORMATION 


Definition—The updip, essentially redbed part, of the Cotton Valley has 
been called the Schuler facies by Weeks, Hazzard," and Imlay.” It is proposed 
here that the name be redefined as Schuler formation to include the nearshore or 
non-marine pastel, and red-green shales, sandstones, and basal conglomerates 
and the offshore equivalents of these rocks, which are dark gray fossiliferous 
shales, limestones, sandstones, and basal conglomerates, lying stratigraphically 


between the base of the Hosston formation and the top of the Bossier formation. . 


The type locality is the Schuler oil field in Union County, Arkansas. 

As in previous usage of “Schuler” the present definition includes practically 
all the Cotton Valley beds in southern Arkansas, as the underlying Bossier forma- 
tion extends only a short distance north of the Arkansas-Louisiana state line 
(Fig. 2). 

Distribution—In southern Arkansas, the Schuler formation is present in 
Miller, Lafayette, Columbia, and Union counties, in the southern half of Bradley, 
Calhoun, and Hempstead counties, the southern two-thirds of Ouachita and 
Nevada counties, the southern third of Little River County, and is probably 
present beneath most of Ashley County and the southern half of Chicot County. 
North of these limits, the entire Cotton Valley group is absent due to pre-Upper 
Cretaceous erosion. The northern limit of the Cotton Valley in southern Arkansas 
is shown in Figure 2 which is modified after illustrations by Weeks!® and Imlay.!® 

In northern Louisiana, the Schuler formation has been encountered by drilling 
only in Caddo, Bossier, Webster, Claiborne, Union, Morehouse, West Carroll, 
East Carroll, Richland, Lincoln, and Bienville parishes, but probably extends 
much farther south. 

In East Texas, the Schuler formation probably underlies the entire East Texas 
basin, but at such great depths that only a few wells have reached it. On the east 
side of the basin, it has been identified in Panola County, and in Gregg County. 
On the north side of the basin it is present in Bowie County and in the southern 


14 Thid., p. 1471. 

15 W. B. Weeks, op. cit., pp. 60, 66. 
16 R, T. Hazzard, op. cit., p. 156. 
17R, W. Imlay, of. cit., p. 25. 

18 W. B. Weeks, op. cit., p. 957. 
*°R. W. Imlay, of. cit., plate XIV, 
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two-thirds of Red River County. It has been found in northwestern Hunt 
County, but its limits on the northwestern flank of the basin are not certainly 
known. It may be present in eastern Ellis County and in the eastern two-thirds 
of Navarro and Limestone counties. The southernmost well in East Texas to 
encounter Cotton Valley is in southwestern Limestone County. Figure 2 shows 
the approximate limits of the Cotton Valley in East Texas. 

A deep wel] on the Jackson uplift in eastern Hinds County, Mississippi, pene- 
trated pre-Upper Cretaceous rocks which Monroe” assigned to the Comanche. 
The writer and others believe that the lower part of this well penetrated the 
Cotton Valley (Schuler formation). A deep well in Scott County, Mississippi, 
probably penetrated the uppermost Schuler beds. A well recently drilled in Sec. 
28, T. 5 N., R. 13 E., Newton County, Mississippi, encountered a thick section 
of limestone beneath basal Comanche conglomerates and separated from the 
conglomerates by layers of interbedded variegated shale with siderite and red- 
dish limestone. Part of this section may be Cotton Valley in age. Rocks which 
probably represent the entire Cotton Valley group have been found in a wildcat 
drilled in Clarke County, western Alabama. Elsewhere, east of the Mississippi 
River, there is no certain information on the Cotton Valley rocks. 

Thickness ——The isopach map of the Schuler formation (Fig. 10) shows the 
approximate thickness of the Schuler formation in southern Arkansas, northern 
Louisiana, and northeastern Texas. In general, the Schuler formation in southern 
Arkansas thickens southward from the line of its pre-Upper Cretaceous trunca- 
tion at the rate of about 50 feet per mile. The thinnest section of Schuler noted 
is in Lokey-Sheppard’s Purifoy No. 1, Sec. 17, T. 11 S., R. 20 W., Nevada 
County, Arkansas, where it is only 47 feet thick. How much Schuler has been 
removed by pre-Gulf erosion in this northern area is uncertain, but judged from 
the northward thinning within the Schuler, removal of beds may not have ex- 
ceeded 200-300 feet. 

The Schuler formation attains its greatest known thickness in southern 
Columbia and Union counties, Arkansas, and in northern Union and north- 
central Morehouse parishes, Louisiana, where it is at least 2,300 feet thick. South 
of these areas in northern Louisiana, the formation thins gradually. In south- 
eastern Claiborne Parish, in the Sugar Creek field, the Schuler is only a little 
more than 1,200 feet thick. In southwestern Lincoln Parish, at Simmsboro, it is 
only about 1,400 feet thick. 

' Caution must be exercised, however, in interpreting Schuler thickness in 
northern Louisiana on the basis of present information. Most of the wells drilled 
to the Cotton Valley in this area have been on prominent doma] structures. 
Some of the present-day structural uplifts may also have been positive areas 
during Schuler time resulting in a thinner section over the tops of the structures 
than in surrounding areas. 


20 W. H. Monroe and H. N. Toler, “The Jackson Gas Field and the State Deep Test Well,’? 
Mississippi Geol. Survey Bull. 36 (1937). 
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Facies of Schuler formation and principal subdivisions —The Schuler forma- 
tion includes two lithologic facies differentiated mainly by colors. Weeks, sum- 
marizing the conclusions reached by geologists in the area, wrote that the (near- 
shore) varicolored and red shales and sandstones beneath the Travis Peak red 
shales and coarse sands in the Schuler field of Arkansas were equivalent to the 
(offshore) fossiliferous shales, sandstones, and limestones beneath the Travis 
Peak in the Cotton Valley field and other areas of northern Louisiana.” These 
color changes are indicated in Figures 4-10. 

The Schuler formation in southern Arkansas may be divided into two mem- 
bers. The upper member, herein named the Dorcheat, includes a Jittle more than 
half the formation and attains a thickness of more than 1,200 feet in its fullest 
development. It is composed principally of pastel, varicolored shales or clay- 
stones, siltstones, and white sandstones. Marine fossils have not been observed 
by the writer except in a thin tongue of dark gray, partly glauconitic shale near 
the top of the member. In most places, the upper third of the Dorcheat member is 
predominantly shale and the lower two-thirds predominantly sandstone. 

The lower member of the Schuler formation, herein named the Shongaloo 
member, attains a thickness in southern Arkansas of more than 1,000 feet, but 
averages thinner than the overlying Dorcheat member. In southern Arkansas, 
it consists of red and red-green shales of darker color than the Dorcheat shales, 
of red and white sandstones, and of conglomerates that are widespread in its 
lower part. 

Basinward in northern Louisiana, the two members of the Schuler formation 
pass into dark gray, shell-bearing shales, limestone, and sandstone, but con- 
glomerates persist in the lower part of the Shongaloo member. This color change 
takes place very near the Arkansas-Louisiana state line. The updip facies of 
both members of the Schuler formation will hereinafter be referred to as the 
nearshore facies, and the basinward definitely marine facies will be referred to 
as the offshore facies. The offshore Schuler rocks were deposited in a shallow- 
water marine environment that supported abundant oysters and other life. The 
nearshore Schuler rocks were deposited in a fresh- or brackish-water environment 
which probably was unfavorable to bottom-dwelling organisms. 

In the area affected by the Monroe uplift in eastern Union, Morehouse. West 
Carroll, and East Carroll parishes, Louisiana, the Schuler formation is charac- 
terized by the nearshore facies. Elsewhere in Louisiana, the Schuler consists pre- 
dominantly of the offshore facies. In East Texas, both members of the Schuler 
are recognizable, but the facies relationships are not clear in this area, because 
only a few wells have penetrated the Cotton Valley there. The type section of 
the Schuler formation and some of the adjoining beds is here given. 


21 W. B. Weeks, op. cit., p. 966. (The term Hosston has now been substituted for Travis Peak in 
southern Arkansas and northern Louisiana, but “Travis Peak”’ is still used by geologists in East 
Texas for the pre-Trinity? Cretaceous redbeds of the East Texas basin.) 
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Type SECTION OF SCHULER FORMATION, NEARSHORE FACIES 
Lion Oil Refining Company and Phillips Petroleum Company’s Edna Morgan No. 1, C., NE., 
SW., Sec. 18, T. 18 S., R. 17 W., Union County, Arkansas 


Depth Thickness 
Lithology (Feet) (Feet) 
Hosston Formation (Basal Beds) 
Sandstone; white, coarse, conglomeratic, some interbedded red silty shale 5,325-5,385 60 


COTTON VALLEY GROUP 
Schuler Formation 


Dorcheat Member (Nearshore Facies) 


Shale; pale gray, with streaks white siltstone 5,410 25 
Sandstone; white, fine, angular, porous 55417 
Shale; pale, varicolored, trace siderite, streaks of siltstone 5,485 68 
Sandstone; white, fine, angular, porous, pyritic ; 5,500 15 
Shale; dark gray, glauconitic, with streaks of argillaceous siltstone (herein 

named Wesson tongue), fossiliferous 5,520 20 
Sandstone; white, very fine to fine-grained, silty, carbonaceous 55535 15 
Shale; dark gray, with sandy dolomitic streaks 55550 15 
Sandstone; fine, porous with oil stain, some interbedded pale gray shale 5,500 10 
Shale; pastel, varicolored, with brown and reddish brown siderite, streaks of 

white siltstone 190 
Sandstone; white, fine, porous to silty 5,760 10 
Shale; pastel, varicolored, with streaks of sandstone 55795 35 
Sandstone; white, fine, porous, showing of oil 5,825 30 
Shale; pastel, varicolored, siderite, streaks of siltstone 51925 100 
Sandstone; white, fine, angular, porous 5,940 15 
Shale; pastel, varicolored 5,980 40 
Sandstone; white, fine, angular, porous ; 5,990 10 
Shale; pastel, varicolored 6,000 10 
Sandstone; white, fine, angular, porous 6,015 15 
Shale; pastel, varicolored ; 6,030 15 
Sandstone; fine, white, angular, porous 6,055 25 
Shale; pastel, varicolored 6,060 5 
Sandstone; fine, white, angular, porous, shaly 6,080 20 
Shale; pastel, varicolored 6,100 20 
Sandstone; white, fine, lignitic 6,125 25 
Siltstone; white, lignitic 6,150 25 
Shale; pastel, varicolored 6,190 40 
Sandstone; white, fine, angular, silty to porous, slight oil stain 6,225 35 
Shale; pastel, varicolored, sideritic 6,235 10 
Sandstone; white, porous, in part dolomitic, carbonaceous 6,270 30 
Shale; pastel, varicolored 6,315 45 
Sandstone; white, fine, dolomitic 6,325 10 
Shale; pastel, varicolored 6,335 10 
Sandstone; white, fine, angular, porous, carbonaceous, pyritic 6,370 35 
Shale; pastel, varicolored 6,405 35 
Sandstone; white, fine, silty to porous 6,445 4° 

Shongaloo Member (Nearshore Facies) 

Shale; red, silty 6,460 15 
Sandstone; white, silty, tight, oil stain 6,490 30 
Shale; red, silty 6,510 20 
Sandstone; white, porous, silty 6,525 15 
Shale; red, silty, sandy, carbonaceous, with streaks argillaceous sandstone 6,600 75 
Sandstone; white, very fine to fine, with nodular dolomite 6,610 10 
Shale; red, silty, with dolomite nodules 6,630 20 
Sandstone; white, fine, lignitic 6,635 5 
Shale; red, silty, with dolomite nodules, streak of red, argillaceous, fine sand- 

stone 6,675 40 
Sandstone; white, fine, slightly porous, lignitic, streaks red shale 6,750 75 


Shale; red, silty, with streaks of fine white silty sand, and nodular dolomite 6,845 95 
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Depth Thickness 


Lithology (Feet) (Feet) 
Sandstone; white, medium-grained, fairly porous, asphaltic 6,855 10 
Shale; red, silty, with streaks of fine red, argillaceous sandstone 6,905 50 
Sandstone; white, medium-grained with dark chert grains, streaks red shale, 
asphaltic 6,920 15 
Shale; red, silty, streaks of fine red and white sandstone 6,990 70 
Sandstone; red, fine- to medium-grained, with nodular dolomite, in part 
carbonaceous 7,145 155 
Shale; red, silty and dark gray interbedded 7,180 35 
Sandstone; red, medium-grained, carbonaceous, with dark chert grains, some 
interbedded red shale 7,275 95 
Shale; red, silty, some dark gray shale, interbedded 7,290 15 
Sandstone; red, medium-grained carbonaceous 78ers 45 
Shale; red, silty 7,340 5 
Sandstone; red, medium-grained 75355 15 
Shale; red, silty 75375 20 
Sandstone; red, fine- to medium-grained, some white sandstone interbedded 7,475 100 


Bossier Formation 
Shale; dark gray, pyritic, with some interbedded very fine-grained white 


sandstone 7,500 25 
Sandstone; white and gray, fine-grained, oil stain (Jones producing sand) 7,575 75 
Shale; dark, gray 7,585 10 
Sandstone; light gray, fine-grained, oil stain, conglomerate at base in other 

wells (Jones producing sand) 7,600 15 

Smackover Formation 
Limestone; dense, gray-brown 7,603 3 
Shale; greenish gray, silty 7,604 I 
Limestone; gray-brown, odlitic, tight to slightly porous. Total depth 7,686 82 


Paleontology—R. W. Imlay” has identified the following megafossils from 
rocks herein assigned to the offshore facies of the Schuler formation: Nuculana 
sp., Exogyra sp., Gryphaea sp., Pseudomonotis durangensis (Imlay), Astarte cf. 
A. breviacola Cragin, Tencredia louisianensis Imlay, T. texana Imlay, Quenstedtia 
sp., Protocardia sp. In addition, abundant Ostracoda and a few Foraminifera 
occur in the Schuler, but have not been adequately studied. L. W. Calahan* 
has identified the following microfossils: Haplophragmoides 2 spp., Ammobaculites 
sp., Quinqueloculina sp., Guttulina sp., Cythere 3 spp., Cytherella sp., Cytheridea 
2 spp., Loxoconcha sp., Paracypris sp., Jonesina sp. 

Age and correlation—The Schuler formation rests unconformably on the 
Bossier formation from which Imlay has identified late Kimmeridgian fossils.™ 
The Schuler formation contains pelecypods of definite Upper Jurassic age and 
probably represents the Portlandian and Tithonian stages according to Imlay.* 


2 R. W. Imlay, “Jurassic Fossils from Arkansas, Louisiana, and East Texas,” Jour. Paleon., Vol. 
15, No. 3 (May, 1941), pp. 256-77. 

23. W. Calahan, “Diagnostic Fossils of the Ark-La-Tex Area,”’ Shreveport Geol. Soc. Guide Book 
Fourteenth Annual Field Trip (1939), pp. 36-56. 


24 R. W. Imlay, written communication. 
% Ibid. 
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DETAILED DESCRIPTION OF SCHULER MEMBERS 
SHONGALOO MEMBER 

Definition.—The Shongaloo member includes the nearshore facies of red and 
red-green shales, red and white sandstones and basal conglomerates, and the 
basinward offshore equivalents of these rocks, which are dark gray fossiliferous 
shales, shelly limestones and sandstones, and basal conglomerates, lying beneath 
the Dorcheat member. 

The type locality is the town and oil field of Shongaloo, Webster Parish, 
Louisiana (Fig. 2). The discovery well for the deep (Cotton Valley) production 
in the Shongaloo field is the Magnolia’s Sexton No. 1, Sec. 17, T. 23 N., R. 11 W. 
The principal producing bed in this field, the “Sexton” conglomeratic sandstone, 
occurs in the lower part of the Shongaloo member. The type section belongs to 
the offshore facies (Fig. 4). 

Distribution—The Shongaloo member is present in southern Arkansas, 
northern Louisiana, and northeastern Texas, but east of the Mississippi it has 
not been definitely recognized. It is overlapped by the Dorcheat member in 
northeastern Nevada County, Arkansas (Fig. 4), and in northwestern Bowie 
County, Texas (Fig. 8), probably because of its non-deposition. Additional 
driJling may further limit the Shongaloo member in this marginal area. 

Thickness —The Shongaloo member ranges in thickness from a feather-edge 
at its northern limit to more than 1,000 feet in parts of southern Columbia and 
Union counties, Arkansas, and. in eastern Morehouse Parish, Louisiana. It thins 
southward in Louisiana and at Bellevue in east-central Bossier Parish is only 
500 feet thick. In East Texas, its thickness averages about 600 feet, but attains 
goo feet in southern Limestone County. 

Lithologic character of nearshore facies——In southernmost Arkansas, the 
Shongaloo member consists typically of an upper shale unit including some inter- 
bedded sandstone, and a lower sandstone unit including a minor amount of inter- 
bedded shale. However, updip the member becomes increasingly sandy and in 
most wells north of T. 15 S., Arkansas, it consists principally of sandstone 
(Figs. 4-9). 

The sandstones of the nearshore facies of the Shongaloo are fine- to coarse- 
grained with interbedded conglomeratic layers. Individual beds are lenticular 
and can not be traced very far laterally. The sands are in part white and in part 
red, the latter color being due to a coating of ferric oxide on the grains. The 
thicker, more massive sandstone layers tend to be white in color, and the thinner 
layers tend to be red. In some wells, however, the sandstones of the entire member 
may be red or reddish. The quartz grains of the sandstones are angular to suban- 
gular and many have overgrowths of silica, but secondary cementation by silica is 
uncommon. The porosity of the sandstones varies according to the amount of 
silt or clay and the presence or absence of carbonate as a cementing material. 
The conglomeratic layers within the Shongaloo sandstones are composed of sub- 
angular to rounded fragments of quartz and gray and white chert mixed with 
finer-grain sizes of these minerals. The conglomerate layers are so erratically 
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distributed within the member that individual layers can not be traced very far. 
Many of the sandstone beds contain light green, clayey grains, flakes of chloritic 
material, and some muscovite mica. 

The shale of the nearshore facies of the Shongaloo is principally brick red in 
color, but includes some interbedded green shale. The red color increases in 
amount updip. In some wells, a small amount of pastel, varicolored, ankeritic 
shale occurs in the upper part of the member, suggesting interfingering of the 
Shongaloo member with the overlying Dorcheat member. 

Varicolored, nodular, argillaceous limestone and dolomite occur in the red 
and green shales of the Shongaloo member as thin irregular layers of red, yellow, 
and brown. No fossils have been observed. 

Lithologic character of offshore facies—The offshore facies of the Shongaloo 
member typically comprises two units. The upper half to two-thirds of the mem- 
ber consists of interbedded shale and limestone and minor amounts of sandstone. 
The lower third to half consists of sandstone, in part conglomeratic, and some 
interbedded shale and limestone. 

The sandstones are light gray to white in color, in part calcareous, oyster- 
bearing, thick- to thin-bedded, fine- to coarse-grained, and partly conglomeratic. 
The grains are somewhat better rounded than those of the nearshore facies 
sandstones. Dark gray chert grains are present in some layers. 

The conglomeratic layers consist of mostly well rounded pebbles of quartz 
and dark gray chert in a matrix of sandstone or shale. Typically (from core data) 
the pebbles are disseminated within the matrix rather than occurring in closely 
packed layers. 

The shales are dark gray, fissile, in part sandy or silty, and include abundant 
oyster shells in some layers. Glauconite has been noted rarely in gray shales 
having irregular, rather than fissile, fracture. This irregular fracture is character- 
istic of the shales of the nearshore facies. In the zone of lateral transition from 
the nearshore facies to the offshore facies, occurs interfingering of red and green 
shale with dark gray, fissile, shell-bearing shale. 

The limestones of the Shongaloo member may be sandy, argillaceous, thin- 
bedded, or may consist of an oyster shell coquina. 

The type section of the Shongaloo member is here given. 


TypE SECTION OF SHONGALOO MEMBER 
Magnolia Petroleum Company’s Sexton Unit No. 1, SW., NW., SE. Sec.-32, T. 23 N., R. 9 W., 
Webster Parish, Louisiana; Shongaloo Field 
Depth Thickness 
Lithology (Feet) (Feet) 
COTTON VALLEY GROUP 


Schuler Formation 
Dorcheat Member (Offshore Facies) (Lower Part) 


Sandstone; white, fine-grained, calcareous 8, 295-8, 315 20 
Limestone; gray, coquinoid, with oyster shells, interbedded with dark gray 

shale and calcareous sandstone 8,370 55 
Sandstone; white, calcareous, shelly, fine-grained with streaks coquinoid 

limestone and dark gray shale 8,400 30 
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Depth Thickness 


Lithology (Feet) (Feet) 
Shongaloo Member 

Shale; dark gray, fissile, calcareous, fossiliferous 8,455 55 
Limestone; gray, coquinoid, probably thin-bedded, with thin interbedded 

layers of fine white calcareous sandstone and dark gray shale 8,885 430 
Sandstone; white, medium- to coarse-grained, calcareous with dark gray chert 

grains (Roseberry sand of Shongaloo field) 8,905 20 
Limestone; gray, coquinoid, sandy with thin layers of dark gray calcareous 

shale 8,990 85 


Sandstone; white and light gray, medium- to coarse-grained with pebbles 
of rounded quartz (cored) some interbedded hard gray silty shale (Sexton 


distillate sand) 9,085 95 
Limestone; gray-brown, coquinoid, with interbedded calcareous in part con- 

glomeratic sandstone and dark gray silty shale and siltstone 9,180 95 
Sandstone; white and light gray medium to coarse, in part conglomeratic 

with rounded quartz pebbles, calcareous, mostly low porosity 9,250 70 
Shale; dark gray, fossiliferous, with beds of coquinoid limestone at top and 

base 95355 105 
Sandstone; white and light gray, medium- to coarse-grained, conglomeratic 

calcareous, with interbedded sandy gray limestone 9,450 95 


Bossier Formation 
Shale; dark gray to black, silty, with thin layers of fine, white, tight sand- 


stone and dense dark gray limestone 9,855 405 
Sandstone; white and light gray, fine- to medium-grained, calcareous, with 
layers of gray limestone and dark gray shale. Total depth 10,461 606 


Stratigraphic relationships——The Shongaloo member is overlain conformably 
and in part gradationally by the Dorcheat member. The basal beds of the off- 
shore facies of the Shongaloo member in most wells consists of conglomeratic 
sandstones that rest on the dark shales of the Bossier formation. South of T. 21 
N., Louisiana, the Shongaloo-Bossier contact may be conformable, but farther 
north in Louisiana, it is probably unconformable. Northward in southern Ar- 
kansas, the Shongaloo rests unconformably on the Buckner or the Smackover 
formation. 

DorcHEAT MEMBER 


Definition—The Dorcheat member of the Schuler formation is defined as 
including the nearshore, pastel, varicolored shales, and sandstones, and the 
equivalent offshore dark gray fossiliferous shales, sandstones, and limestones 
between the base of the Hosston formation and the top of the red-green shales, 
sandstones (nearshore facies), and marine rocks (offshore facies) of the Shongaloo 
member. The type locality is the Dorcheat oil field, Columbia County, Arkansas 
(Fig. 2). 

Distribution—The Dorcheat member is present throughout the known area 
of distribution of the Cotton Valley group in southern Arkansas and northern 
Louisiana. It is known to be present in the East Texas basin, except on the 
northern and western flanks of the basin, where it either merges with the Shonga- 
loo member, or is absent by non-deposition, or by erosion, probably the latter. 
The Dorcheat pastel shales occur beneath the Jackson gas field in Hinds County, 
Mississippi, in the State of Mississippi’s Fee No. 2, Sec. 25, T. 6 N., R. 1 E., at 
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the depth of 3,215 feet. The subdivisions of the Cotton Valley in this well have 
not been adequately determined, although drilling continued to 5,529 feet. It 
was probably reached by drilling in the Gulf Refining Company’s (E. L. Martin) 
Newell Mineral Lease No. 1, Sec. 5, T. 6 N., R. 7 E., Scott County, Mississippi, 
at the depth of 10,310 feet. This well was abandoned at the total depth of 10,365 
feet. The Union Producing Company’s Waite No. 1, Sec. 27, T. 8 N., R. 1 W., 
Clarke County, Alabama, encountered red-green shales and red and white sand- 
stones, probably Cotton Valley in age, between 8,870 and 11,660 feet and con- 
tinued drilling to 12,399 feet. The top of the Buckner formation was found at 
11,660 feet, Smackover limestone at 11,780 feet, and Eagle Mills red shale and 
salt at 12,372 feet. No evidence of rocks with definite Dorcheat lithology was 
observed in the cuttings from this well, but part of the section probably is equiva- 
lent to the Dorcheat. 

Thickness.—In southern Arkansas, the Dorcheat beds thin gradually north- 
ward to the line of their truncation by pre-Gulf erosion. As there has been some 
pre-Hosston truncation of the Dorcheat in the northern counties of southern 
Arkansas, its original thicknesses can not be determined there, but erosion prob- 
ably did not remove more than 200~300 feet of beds. In the Stewart’s Fee No. 1, 
Sec. 31, T. 12 S., R. 23 W., Hempstead County, Arkansas, the Dorcheat member 
is only 75 feet thick, and is underlain by 245 feet of red shales and sandstones of 
the Shongaloo member, which rest on the Buckner formation. In the Lokey- 
Sheppard’s Purifoy No. 1, Sec. 17, T. 11 S., R. 20 W., Nevada County, Arkansas, 
the Dorcheat member is only 47 feet thick and consists of pastel, varicolored 
shales and conglomeratic sandstones resting unconformably on the Smackover 
limestone (Fig. 4). The Dorcheat member attains its greatest thickness of 1,200 
feet or more near the Arkansas-Louisiana state line and on the Monroe uplift, 
in Morehouse Parish, Louisiana, south of which area it thins gradually. 

Lithologic character of nearshore facies.—The nearshore facies of the Dorcheat 
member, in its full development, consists of two principal units: the upper unit 
of interbedded shale and sandstone with shale predominating in most areas; the 
lower unit principally of sandstone with some interbedded shale (Figs. 4-9). 
The base of the Dorcheat member is determined in most wells at the base of this 
lower sand section, which also marks the top of the predominantly red shales of 
the underlying Shongaloo member. 

The contact between the nearshore Dorcheat beds and the overlying Hosston 
is sharp and well defined in most places. The upper bed of the Dorcheat consists, 
in some places, of pastel, varicolored shale, and in other places, of white siltstone 
or fine white sandstone that contrasts sharply with the coarse, partly conglom- 
eratic sandstones and red silty shales of the Hosston. 

The sandstones of the Dorcheat member are mainly white or light gray, but 
some thin layers are red and argillaceous. The sandstones in most wells are fine- 
grained in the upper part of the member, but become increasingly coarser, down- 
ward. The quartz grains of most of the sandstones are angular to subangular in 
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shape. Well rounded grains are rare, although the coarser grain sizes tend to be 
better rounded than the finer sizes. In general, the thicker sandstone bodies are 
less argillaceous and silty than the thinner layers. Some beds of siltstone layers 
are argillaceous, but others consist of clean, snow-white quartz grains. Quartz 
and gray chert conglomerates occur in the updip parts of the member. 

The most striking minor constituent of the Dorcheat sandstones, siltstones, 
and shales is a mineral identified as siderite, that consists of brown spheroidal 
pellets averaging about one millimeter in diameter. It is generally abundant in 
the upper half of the member, but is not necessarily present in the highest beds. 
It becomes less abundant downward and locally is entirely absent at the base. 
In the sandstones and siltstones it is either scattered irregularly or arranged in 
thin layers. In many sandstone beds the siderite pellets have a roughened sur- 
face caused by the impression of sand grains and some pellets enclose sand grains. 
The pellets occur singly, in attached pairs, or in botryoidal clusters. Thin sections 
show that the individual pellets consist of an inner, dense, cloudy core and an 
outer zone of radiating crystals (Fig. 11). The erratic occurrence of the siderite 
does not permit its use for detailed correlation from well to well. 

Other easily recognizable minor constituents of the Dorcheat sandstones are 
volcanic ash, carbonized plant remains, dark gray chert (novaculite), and chlo- 
ritic material. The volcanic ash appears as a flour-like, mostly white or gray 
material between quartz grains or in minute laminae. It is not common in the 
lower part of the member. Carbonized plant remains occur erratically in the 
sandstones as finely divided material. Novaculitic, dark gray chert grains occur 
in some sandstone layers, but their known distribution does not permit their 
use in detailed correlation. A green, flaky, micaceous mineral, probably chlorite, 
is present in the sandstones near the base of the member in many wells, but is 
rare above. 

The shales of the Dorcheat member are typified by their variegated coloring 
and by their peculiar luster and fracture. The colors are mostly pale, pastel 
shales of gray, brown, lavender, and green, as differentiated from the darker- 
colored red and red-green shales of the Shongaloo member below. The Dorcheat 
shales fracture in irregular fragments, are rather soft and clayey, and have a dull 
luster due to very finely divided quartz. Siderite is the most abundant accessory 
mineral. For the most part, the Dorcheat shales appear to be poorly laminated. 
This type of lithology is not at all restricted to the Schuler formation. In the 
subsurface of the Gulf coastal area, shales or sandstones with similar appearance 
may be found in the basal Upper Cretaceous Lewisville of East Texas, southern 
Arkansas, and northern Louisiana, and in the Tuscaloosa of the southeastern 
states. The mineral siderite is also common in these beds. The same type of 
shale also occurs sparingly in the Comanche Paluxy and Hosston formations, 
with or without siderite. Sideritic, varicolored shales, very similar to those of 
the Schuler, occur in the Carboniferous Pottsville and Chester beds penetrated 
in wells in eastern Mississippi and Alabama. Petroleum geologists in other areas 
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will doubtless recall having seen this lithologic type in other parts of the section. 
The shales of the late Jurassic Morrison formation of the Rocky Mountain region 
are similar in appearance to those of the Schuler formation. 

The Dorcheat shales are commonly splotched with red, presenting a mottled 
appearance. Thin layers of dark red shale occurring at rather wide-spaced inter- 
vals throughout the Dorcheat member are similar in appearance to the red 


Fic. 11.—Thin section of varicolored, sideritic shale of Dorcheat member of 
Schuler formation, Dorcheat field, Columbia County, Arkansas. Phillips Petroleum 
Company’s Claudia Phillips No. 1; core 6,821-6,831 feet. 

a—Light gray and greenish gray shale. 

b—Red silty shale (part of small irregular mottled area). 

c—Angular to subangular quartz. 

d—Peripheral crystalline zone of siderite pellet. 

e—lInner dense zone of siderite pellet. 

f{—Opaque inclusion in siderite pellet. 


Shongaloo shales below. In some wells, the red shales become more abundant 
toward the base of the member and the underlying upper part of the Shongaloo 
member has pastel varicolored shales interbedded with the dark red shales, 
suggesting interfingering between the two members. 

Lenticularity is a striking feature of both the sandstones and shales of the 
nearshore facies of the Dorcheat member. Even in closely spaced field wells, it is 
not possible to correlate a sand or shale body for any distance laterally. This is 
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shown excellently in a chart by W. B. Weeks and C. W. Alexander, which illus- 
trates the nature of the sand and shale layers of the upper Cotton Valley beds 
in the Schuler oil field.?* It seems probable that none of the individual sedi- 
mentary layers of the nearshore facies of the Dorcheat member extends very far 
laterally, and as a result, it has not been possible to find marker beds within the 
Dorcheat. The type section of the nearshore facies of the Dorcheat member is 


here given. 
Type SECTION OF DoRCHEAT MEMBER 

Atlantic Refining Company’s Pinewoods Lumber Company No. 1, C., NE., NE., Sec. 16, T. 18S., 

R. 22 W., Columbia County, Arkansas; Dorcheat Field Discovery Well 
Depth Thickness 
Lithology (Feet) (Feet) 
Hosston Formation 

Sandstone; medium-grained, white and reddish, and interbedded red silty 

shale 6, 325-6, 402 77 

COTTON VALLEY GROUP 


Schuler Formation 
Dorcheat Member (Nearshore Facies) 


Shale; pale gray 6,420 18 
Sandstone; white, fine, silty with dark chert grains 6,442 22 
Shale; pastel, varicolored, mottled red 6,473 31 
Sandstone; greenish-gray, silty, argillaceous with reddish streaks, fine-grained 6,500 27 
Shale; pastel, varicolored 6,515 15 
Sandstone; white and pinkish, fine-grained, silty 6,525 10 
Shale; pastel, varicolored 6,540 15 
Sandstone; white, fine, silty 6,568 28 
Shale; pastel, varicolored with streaks argillaceous fine-grained sandstone 6,620 52 
Sandstone; white, fine-grained with streaks gray silty shale, oil stain 6,645 25 
Shale; pastel, varicolored, sideritic with streaks fine white silty sandstone 6,695 50 
Sandstone; fine, white, porous 6,705 10 
Shale; pastel, varicolored, sideritic, with streaks of gray and white siltstone 6,850 145 
Sandstone; white, fine-grained, silty to porous, with argillaceous streaks, oil 

stain 6,870 20 
Shale; pastel, varicolored 6,910 40 
Sandstone; white, fine, porous, oil stain 6,920 10 
Shale; pastel, varicolored sideritic 6,945 25 
Sandstone; white, carbonaceous, porous, oil stain 6,955 10 
Shale; pastel, varicolored, with streaks of fine white sand at top 7,035 80 
Sandstone; white, silty to porous, asphaltic, interbedded with pale gray shale 7,080 45 
Shale; pastel, varicolored, sideritic 7,130 50 


Sandstone; white, fine-grained, carbonaceous, with white ash, sideritic; some 
fragments shale in sandstone (cored), probably as intraformational con- 


glomerate 45 
Shale; pastel, varicolored 7,190 15 
Sandstone; white, fine-grained, with dark chert grains 7,218 28 
Shale; pastel, varicolored 7,228 10 
Sandstone; white, fine-grained 7,242 14 
Shale; pastel, varicolored, with streaks of fine white sandstone; a 10-foot bed 

of solid red shale near top 7320 78 
Sandstone; white, fine-grained, silty 75350 30 
Shale; pastel, varicolored with streaks of fine white in part asphaltic sand- 

stone 7,498 148 
Sandstone; white, fine-grained, silty 7,510 12 


Shongaloo Member (Nearshore Facies) 
Shale; dark red, silty 71545 35 


26 W. B. Weeks and C. W. Alexander, “‘The Schuler Field,” Bull. Amer. Assoc. Petrol. Geol., Vol. 
26, No. 9 (September, 1942), pp. 1484-85. 
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Lithologic character of offshore facies.—As in the nearshore facies of the Dor- 
cheat member, the offshore facies comprises an upper shaly unit and a lower, 
somewhat thicker sandy unit. The bulk of the upper unit of the member consists 
of dark gray, fissile, oyster-bearing shale. Interbedded with the shales, especially 
toward the base, are gray coquinoid thin-bedded limestones. 

The lower unit of the offshore facies of the Dorcheat member is made up of 
mostly fine-grained, calcareous, fossiliferous sandstones, with interbedded dark, 
fissile shales and gray thin-bedded in part sandy, coquinoid limestones. Minor 
constituents of the sandstones include dark gray novaculitic chert grains, finely 
divided carbonaceous material, and disseminated pyrite. The upper unit averages 
less than 400 feet in thickness and the lower exceeds 600 feet in thickness. 

In most wells so far drilled in northern Louisiana, the uppermost Cotton 
Valley beds are those of the nearshore facies, that is, pastel, varicolored, poorly 
laminated, unfossiliferous shale and fine-grained sandstone with siderite (Figs. 
4-7). These beds pass downward into dark gray fossiliferous shales, limestones, 
and sandstones of the offshore facies. The contact between the Hosston formation 
and the Dorcheat member in northeastern Louisiana is gradational in most places 
throughout a “transitional zone’”’ several hundred feet thick. The base of the 
lowest coarse sandstone of Hosston lithology is considered to be the top of the 
Cotton Valley group, with the realization that this may not represent the same 
horizon, chronologically, as the contact chosen in wells updip. 

In contrast with the nearshore facies of the Dorcheat, the individual layers 
of the offshore facies are more persistent laterally. In the North Lisbon field, 
Claiborne Parish, Louisiana, for example, it is possible to correlate small units 
within the Dorcheat from well to well by means of electrical logs. However, only 
a few units can be traced for a very great distance. 

A typical section of the offshore facies of the Dorcheat member is here given. 


TypicaL SECTION OF DoRCHEAT MEMBER 
Union Producing Company’s McDonald Unit A-1, Sec. 13, T. 21 N., R. 5 W., Claiborne Parish, 
Louisiana; North Lisbon Field 
Depth Thickness 


Hosston Formation (Basal Beds) 
Sandstone; fine-grained, white, porous 71475-7490 15 


COTTON VALLEY GROUP 


Schuler Formation 
Dorcheat Member (Offshore Facies) 


Shale; varicolored, sideritic with thin layers of siltstone 79577 87 
Shale; dark gray, fissile with interbedded varicolored shale and siltstone 

layers 7,670 93 
Sandstone; very fine to fine-grained, argillaceous, fossiliferous, carbonaceous 7,700 30 
Shale; dark gray, fissile, fossiliferous, with shelly limestone layers in lower 

half 7,914 214 
Sandstone; fine-grained, white, porous to silty, pyritic 7,946 32 
Shale; dark gray, fissile, fossiliferous, with layers of fine-grained white sand- 

stone 8,060 114 


Sandstone; fine-grained, light gray, slightly calcareous, porous 8,100 40 


(Feet) (Feet) 


608 FREDERICK M. SWAIN 


Depth Thickness 


Shale; dark gray, fissile with thin layers of green shale 8,143 43 
Sandstone; fine-grained, gray, calcareous, carbonaceous 8,153 10 
Shale; dark gray, fissile with thin layers green shale, slightly glauconitic, 

shelly 8,375 222 
Shale; dark gray, fissile, fossiliferous with thin layers of fine-grained sand- 

stone 8,550 175 
Sandstone; fine-grained, gray, calcareous, fossiliferous and interbedded dark 

gray shale and shelly limestone 8,685 135 


Shongaloo Member (Upper Part) 
Shale; dark gray fissile, with interbedded coquinoid limestone 9,080 305 


Wesson tongue-—During the development of the Schuler oil field in Union 
County, Arkansas, the operators noted the presence of a thin unit of fossiliferous, 
dark gray, glauconitic shale near the top of the Schuler formation associated 
with the “Morgan” producing sands, as mentioned in a stratigraphic section of 
the Schuler field by Weeks and Alexander.” Later, sample studies indicated the 
occurrence of this “tongue” of fossiliferous, dark gray shale in other wells in 
southernmost Arkansas as far north as the general latitude of central Union 
County (T. 18 S., Arkansas), which is 10-15 miles north of the zone of principal 
color change of the Schuler formation. Southward, the tongue expands into the 
offshore facies, but its probable stratigraphic equivalent can be recognized in 
wells far to the south as a limestone unit just above the lower sandstones of the 
Dorcheat member. 

The name Wesson is herein applied to this tongue of dark gray, glauconitic, 
fossiliferous shale near the top of the nearshore facies of the Dorcheat member. 
The type locality is the vicinity of Wesson in Union County, Arkansas, where 
two deep wells have been drilled, the Standard Oil Company of Louisiana’s 
Zimmerman No. 1, Sec. 29, T. 18 S., R. 16 W., and the Delta Drilling Company’s 
Pickering No. 1, Sec. 32, T. 18 S., R. 16 W. The type section of the Wesson 
tongue is here given. 


Type SECTION—WESSON TONGUE 


Standard Oil Company of Louisiana’s D. A. Zimmerman No. 1, SE., SE., Sec. 29, T. 18 S., 
R. 16 W., Union County, Arkansas; Wildcat, Wesson Area 


Depth Thickness 
Lithology (Feet) (Feet) 
Hosston Formation (Basal Part) 
Sandstone; white, fine to coarse-grained, conglomeratic, with pebbles of 
quartz and gray and white chert, partly sideritic, and interbedded red 
silty shale 5425-5, 503 78 
COTTON VALLEY GROUP 
Schuler Formation 
Dorcheat Member (Nearshore Facies) (Upper Part) 
Shale; pastel, varicolored, “siliceous,” bearing hard, dark red, nodular hema- 
titic material, sideritic, siltstone layers near base 5,593 go 
Sandstone; white, fine-grained, silty 5,610 17 


27 W. B. Weeks and C. W. Alexander, op. cit., pp. 1477-82. 
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Depth Thickness 


Lithology (Feet) (Feet) 
Shale; pastel, varicolored, and streaks of greenish gray siltstone 5,670 60 
Sandstone; white, fine-grained, angular, and interbedded pastel, varicolored 
shale 5,710 40 
Wesson Tongue 
Shale; dark gray, glauconitic, having irregular fracture similar to pastel shale 
above and below, small gastropod noted (base of Wesson tongue) 55735 25 


Shale; pastel, varicolored, sideritic, and streaks of fine-grained white sand- 
stone and siltstone; some of siderite has multiple-crystalline rosette 
structure 5,872 137 


Stratigraphic relationships——In northern Louisiana, except in the Monroe 
uplift, the Dorcheat member is overlain with regional conformity by the Hosston 
formation. In the central part of the Monroe uplift, which underwent much pre- 
Gulf erosion (Fig. 6), the Dorcheat is overlain by the late Upper Cretaceous 
“Gas rock” chalk. There is probably, also, a hiatus between the Hosston and 
the Dorcheat in this uplift. In southern Arkansas the Hosston may be conform- 
able on the Dorcheat as far north as T. 15 S., but farther north their contact 
probably is disconformable. In central Calhoun and Bradley, and in northern 
Ashley counties, Arkansas, the Dorcheat is directly overlain by Gulf sediments 
as a result of pre-Upper Cretaceous erosion.”8 In northeastern Texas, scant in- 
formation indicates that around the margins of the East Texas basin, the Hosston 
rests unconformably on the Dorcheat. In the Stoddard e¢ al. Smith No. 1, south- 
eastern Ellis County, the Hosston rests on the Shongaloo member as a probable 
result of erosion of all the Dorcheat member (Fig. 8). 

In Mississippi and Alabama, the few wells drilled to the Cotton Valley show 
that the beds overlying the Dorcheat member consist of thick, coarse, con- 
glomeratic sandstones probably Cretaceous in age. 

In southern Arkansas and northern Louisiana, the Dorcheat member rests 
conformably on the Shongaloo member, and in some areas shows color-inter- 
fingering with it. In Nevada County, Arkansas, the Dorcheat member overlaps 
the Shongaloo and rests directly on the Smackover limestone (Fig. 4). In north- 
eastern Texas, the Dorcheat is conformable on the Shongaloo in most of the 
wells, However, in northwestern Bowie County, the Dorcheat overlaps the 
Shongaloo and rests on indurated Paleozoic sandstone (Fig. 8). 


STRATIGRAPHIC SUMMARY 


The best control for a study of the deep Upper Jurassic rocks of the northern 
Gulf Coastal Plain is in southern Arkansas and northern Louisiana, because of 
the large number of wells that have been drilled there. Information obtained 
from these wells serves as a standard for comparison with outlying areas of north- 
eastern Texas, Mississippi, and eastward. 

Reclassification herein of the entirely subsurface Cotton Valley beds as a 
group, rather than a formation, is believed justified as a result of the recognition 


28 W. B. Weeks, op. cit., Fig. 1, p. 957. 
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within it of two subdivisions of formational rank. The lower of the two forma- 
tions, the Bossier, consists in the type section, east-central Bossier Parish, Louisi- 
ana, of fossiliferous dark gray and black shale and argillaceous limestone 1,635 
feet thick. On the north and east, the Jower Bossier becomes sandy, and in the 
Monroe uplift, it passes into redbeds, Present knowledge indicates that it under- 
lies all of northern Louisiana, may underlie the East Texas basin, but is limited, 
approximately, to the southernmost two tiers of townships in Arkansas. It ap- 
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Fic. 12.—Pre-Schuler (pre-Portlandian?) areal geology. 


parently is conformable on the underlying Buckner red shale and anhydrite, but 
locally rests disconformably on the Smackover limestone in southern Arkansas, 
and in such places may also be disconformable on the Buckner. The Bossier is 
overlain in part with probable angular unconformity by the Schuler formation 
which overlaps it north of T. 18 S., Arkansas, but south of T. 21 N., Louisiana, 
the two formations may be conformable. 

The ammonites Idoceras durangense Burkhardt and Glochiceras fialar (Oppel) 
and the pelecypod Aulacomyella have been identified by Imlay” from cores near 
the middle of the Bossier formation at the type locality. These fossils provide a 
correlation with the middle Kimmeridgian of Mexico according to Imlay.*® The 


29 R. W. Imlay, op. cit. (1943), pp. 1470-72. 
30 Thid. 
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Bossier may therefore represent the middle and upper Kimmeridgian as the 
underlying “‘marine Buckner’ formation contains the lower Kimmeridgian am- 
monite Ataxioceras.*! 

The upper formation of the Cotton Valley group is named the Schuler forma- 
tion from the Schuler oil field in central Union County, Arkansas, where it is 
2,090 feet thick and comprises a lower subdivision of red shales and sandstones, 
and an upper subdivision of varicolored pastel shales and sandstones. Southward, 
near the Arkansas-Louisiana state line and paralleling it, these nearshore rocks 
pass laterally into offshore dark gray shales, limestones, sandstones, and basal 
conglomerates. Because of their widespread extent, the two subdivisions of the 
Schuler formation are named the Shongaloo member and the Dorcheat member 
in ascending order. 

The Shongaloo member, named from the town and oil field of Shongaloo, 
Webster Parish, Louisiana, consists of an upper unit of shale, sandstone, and 
limestone, and a lower unit of conglomerate, sandstone, shale, and limestone, 
occurring in two facies recognized by color. The nearshore facies is made up of 
red and green shale of darker color than that of the overlying Dorcheat member, 
red and white sandstone, and conglomerate. This facies is restricted mainly to 
southern Arkansas and the Monroe uplift in northeastern Louisiana. The off- 
shore facies comprises dark gray fossiliferous shale, sandstone, limestone, and 
basal conglomerate, and is restricted mainly to north-central and northwestern 
Louisiana and the East Texas basin. The Shongaloo member attains a thickness 
in excess of 1,000 feet in T. 18 S., Arkansas, and thins both shoreward and basin- 
ward from this latitude. North of T. 17 S., Arkansas, this member overlaps the un- 
derlying Bossier formation and rests on the Buckner or the Smackover formation. 
As far south as T. 21 N., Louisiana, the Shongaloo rests with probable angular 
unconformity on the Bossier, but on the south their contact may be conformable. 
The Shongaloo member is overlain conformably by the Dorcheat member except 
in updip areas of southern Arkansas and northeastern Texas where the Dorcheat 
overlaps it locally. 

The Dorcheat member, named from the Dorcheat oil field, Columbia County, 
Arkansas, consists of an upper shale and sandstone unit and a lower sandstone 
unit. There are two facies of the member, which are recognized by color. The 
nearshore facies comprises pastel varicolored shales, and white sandstones in 
which small pellets of brown siderite are abundant. The offshore facies comprises 
dark gray fossiliferous shale, sandstone, and shelly limestone. The Dorcheat 
member attains a thickness in excess of 1,200 feet near the Arkansas-Louisiana 
state line and thins both shoreward and basinward. The Dorcheat is overlain 
unconformably by the lower Comanche Hosston formation north of T. 15 S., 
Arkansas, and around the northern and western margins of the East Texas basin, 
but southward their contact is probably conformable. The Dorcheat is conform- 
able on the Shongaloo member, but overlaps it locally in updip areas. 


31 Tbid., p. 1456 
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Paleontological evidence of the age of the Schuler formation is meager, but 
pelecypods obtained from cores in the Schuler are of Jurassic age according to 
Imlay.*® The Schuler may be Portlandian and Tithonian in age, as it rests un- 
conformably on the middle and upper (?) Kimmeridgian Bossier formation.* 


TABLE II 


Time RELATIONS OF UPPER JURASSIC FORMATIONS IN SOUTHERN ARKANSAS AND 
NORTHERN LOUISIANA 
(Prepared in collaboration with R. W. Imlay) 


European Stages Southern Arkansas Northern Louisiana 
Hiatus 
Tithonian 
SCHULER FORMATION 
nearshore “red beds" offshore fossiliferous beds 
Portlandiah 
basal conglomerate 
Bononian BOSSIER FORATLON 
Idoceras ef. 1. durangense 
Glochiceras cf, G. fialar 
§| Havrien Hiatus a Aulacomyella sp. 
Sequanian = 
BUCKNER FORMATION @hhydrite and red beds = Ataxioceras 
Argovian SMACKOVER LIMESTONE FORMATION Dichotomosphinctes 
Discosphinctes 
Norphlet 
o Divesian EAGLE MILLS FORMATION massive salt 
red beds 
Louann tongue 
Callovien Hiatus 


Table II illustrates the time relations of the Upper Jurassic rocks of southern 
Arkansas and northern Louisiana. 

A discussion of the sedimentary and structural history of the Cotton Valley 
group must await a separate study of the adjacent rocks. However, it is appro- 
priate to make a few observations relating to this subject. 1. The Sabine uplift 
was a positive area as early as middle Kimmeridgian time, because both the 
Bossier and Schuler formations are relatively thinner there than in surrounding 
areas. 2. The Monroe platform was not an important positive feature during late 
Jurassic time, as great thicknesses of nearshore sediments accumulated there. 
3. The offshore parts of the Bossier formation probably were deposited in rela- 
tively deep water resulting in the formation of almost black ammonite-bearing 
shale. 4. The offshore parts of the Schuler formation were deposied in relatively 


32 R. W. Imlay, personal communication. 
33 R. W. Imlay, personal communication. 
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shallow water, abundantly inhabited by oysters. 5. The nearshore Shongaloo sedi- 
ments probably were derived from a backland having steep relief, resulting in the 
formation of conglomerates, and were deposited in an environment which pre- 
vented widespread reduction of the red coloring in the clays. 6. The nearshore 
Dorcheat sediments probably were derived from an area of less steep relief and 
underwent more complete reduction of the originally red color than the Shongaloo 
sediments. 7. These observations, supported by evidence of local transgression 
of the Shongaloo by the Dorcheat, suggest that an almost complete cycle of 
erosion is represented by Schuler time. 8. In East Texas, the belt of nearshore 
rocks of the Schuler formation is much narrower and this formation is relatively 
thinner than in southern Arkansas. 9. In western Alabama, the standard sub- 
divisions of the Cotton Valley group are not well defined due to differences in 
source and mode of deposition, but both formations probably are represented 
there. 

Sandstones in the Cotton Valley group have produced large amounts of 
petroleum and new deposits are being found each year. The Cotton Valley pro- 
ducing sands are listed by fields in Table ITI. 
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HOW TO MAKE VELOCITY CORRECTIONS! 


JOHN W. DALY? 
Lubbock, Texas 


ABSTRACT 


The fundamental assumptions in regard to velocity distribution and the effect of these assump- 
tions in the computation of reflection-seismograph data are discussed. Simple methods for adjusting 
reflection-seismograph information for lateral changes in vertical velocity are explained and illus- 
trated. 


INTRODUCTION 


Since the first dowser® allegedly located water by the necromantic twitchings 
of a willow wand or other enchanted instrument, there has been a regrettable 
tendency, even among some of the more scientific varieties of “doodlebuggers,”’ 
to surround some of their functionings with considerable mystery. In the field of 
the reflection-seismograph velocity changes have great magic. They are so mi- 
raculous that they work both ways; an unexpectedly high well can be explained as 
easily as a disastrously low one, provided, of course, that the velocity changes 
can be demonstrated to be in the right direction. 

Regardless of the possibility that velocity changes can be used as a con- 
venient excuse to explain seismograph failures, there is good evidence for their 
existence, and correction for them is an important factor in the interpretation of 
seismograph information. In many organizations geologists are charged with the 
responsibility of making geologic structural contours on the basis of seismograph 
data. Unless they understand thoroughly the implications involved in the as- 
sumptions used in the application of the computing methods and the réles which 
velocity and velocity changes play in the computation of seismic data, they are 
not in a position to arrive at the best answer. Many geologists seem to feel that 
they are not sufficiently well qualified in the fields of physics and mathematics 
to be able to comprehend the mysteries of reflection shooting. This feeling of in- 
feriority is unwarranted. Contrary to popular belief, a knowledge of trigonometry, 
Huygen’s principle, and Snell’s law is the only prerequisite necessary to develop 
a good working knowledge of reflection-seismograph computing techniques. The 
calculus is useful in demonstrating certain mathematical proofs, but is not used in 
routine computation. Anyone who knows enough mathematics to be able to 
measure and compute the thickness of an outcrop section will be able to compute 
reflection-seismograph observations. The purpose of this article is to show some 
simple methods for making velocity corrections that the geologist will find easy 
to use and to give him some basis for judging, at least to a limited extent, the 
probable value, for correlation purposes, of the reflection data at hand. To do this 
it will be necessary to review some of the elementary considerations which deter- 


1 Manuscript received, October 25, 1943. 
2 Honolulu Oil Corporation. 
3 Probably Moses. 
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mined the choice of the computing method that was used in plotting the reflec- 
tion information. The writer appreciates the geologist’s dislike for long mathe- 
matical treatments. This feeling arises, probably, not only because mathematics 
is usually a tool long rusty from disuse, but, also, from a constitutional dislike 
for the subject in the first place. However, a certain amount of mathematical 
formulation is necessary. 


FUNDAMENTAL ASSUMPTIONS 


In reflection shooting the instruments measure only the time it takes a com- 
pressional wave to propagate from a dynamite explosion down to a reflector and 
then to return toa series of microphones at the earth’s surface. These measure- 
ments have no relation to geology except in so far as the assumption is satisfied 
that the reflector coincides with a bedding plane or with a lithologic or structural 
change. The determination of the special relationships of this reflector and its 
geologic structural significance is dependent entirely on our knowledge of the 
velocity distribution and on the validity of the foregoing assumption. Since we 
never have enough data regarding the nature of the velocity distribution, certain 
assumptions must be made. We know that, at least to a certain depth, the average 
velocity generally increases with depth, although some intervals may show veloc- 
ity inversions. Therefore, an increasing velocity function is usually one of the 
first assumptions. Another fundamental assumption from a practical viewpoint 
is that the velocity layers or, more properly, the levels of equal velocities, are 
parallel. It is also necessary to make some estimate of the relation of the struc- 
tural attitude of the reflectors to these iso-velocity layers. Several possible sys- 
tems are in use. These are discussed in the following paragraphs. 

Case I. The velocity is a constant. 
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This is by far the simplest case, but it is duplicated in nature over only a very 
limited vertical range. The trajectories are straight lines. 

CasE II. The speed layers are horizontal and parallel, and the reflectors are 
horizontal. 
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This is a valid approximation in the case where the values of dip are small, 
not more than 3°-5°. Even with these magnitudes the effect is to broaden the anti- 
clinal folds and minimize the synclines. The ray paths are straight lines, and the 
reflections at normal incidence plot directly beneath the shot points. If this 
practice is carried out for high-angle dips, it may give a disastrous result: the 
interchanging of the location of the anticlines and synclines. 

Case III. The velocity layers are parallel and horizontal. 
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Except for horizontal beds, the trajectories are curves. When one assumes a 
linear increase in instantaneous velocity with depth the ray paths are circular. 
This is one of the more common assumptions used by up-to-date geophysicists. 
The dip is calculated by the formula shown in the figure. If the assumption of 
horizontal speed layers were accurate, there could be no lateral variations in 
velocity. Obviously this assumption is only an approximation. 

CasE IV. The speed layers are all parallel with the reflector. 
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No matter what is the rate of increase of velocity with depth, this assumption 
always yields straight-line trajectories. The angle of dip is computed by the 
formulas shown in the figure, using the surface velocity. Probably, this assump- 
tion is satisfied only in exceptional cases. It also has the practical drawback of 
requiring continuous lateral changes in the values of the vertical velocity function 
except in the direction of strike of the velocity layers. This makes the computa- 
tional procedure very difficult. The assumption is.not in general use. 

Case V. The speed layers are parallel and are inclined at some angle, k, to 


the reflector. 


a 


It can be seen from the figure that the difference in the length of the ray paths 
from SP; and SP» is the distance V,At’ plus V;At’’ which is very difficult to deter- 
mine. For relatively flat dips this distance approximates the difference in depth 
of the reflector at the reflection points. The trajectories are curves. As in Case IV 
this assumption also requires continuous lateral changes in the values of the 
velocity function which makes it impracticable. 

An excellent discussion of the problem of the attitude of the speed layers with 
reference to the inclination of the geologic strata in the Tertiary basins of Cali- 
fornia is given in a paper by W. Hafner.‘ He points out that the speed layers 
sometimes dip in the opposite direction from the reflecting beds; they sometimes 
dip more steeply; and there does not seem to be any tendency to reach an average 
relationship to the reflectors. He found, also, that the speed layers were not 
parallel in detail, but that their departure from parallelism is in the nature of a 
random irregularity which would not fit any preconceived or determinable sys- 
tematic arrangement. However, he did find that certain regional characteristics, 
such as a general dip of the velocity layers in the same direction as the regional 
dip, obtained. While these observations were confined to the Tertiary basins of 
California, it is likely that similar conditions exist in other Tertiary basins of the 
world and probably in more ancient rocks as well. 

In spite of these observed data, and in spite of the fact that to justify some of 
the assumptions that are used, we would know so much of the geology that we 
would not have to do any reflection shooting, there are still persistent beliefs 


4W. Hafner, “The Seismic Velocity Distribution in the Tertiary Basins of California,” Bull. 
Seis. Soc. America, Vol. 30, No. 4 (1949), pp. 309-26. 
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that the attitude of the speed layers must be inclined in some regular fashion and 
must be incorporated in the computing method. These ideas vary from that il- 
lustrated in Case IV to the assumption that the speed layers are parallel at the 
surface and dip at a rate which varies as a function of the depth. In this latter 
case we no longer deal with parallel speed layers and a computational procedure 
can be developed only after a number of approximations are resorted to. These 
procedures usually end up by being inconsistent. By taking a certain attitude of 
the speed layers with reference to the reflectors, the use of the average velocity 
in computing the dip of the reflectors can usually be justified. This is a common 
practice. Consistent results would be forthcoming if the velocity-depth function 
were changed continuously in all directions at an angle to the strike of the veloc- 
ity layers, as pointed out in Case IV. For practical purposes, in computing it is 
virtually necessary to hold the velocity distribution with depth constant over an 
area, and that is a customary practice. This is the assumption illustrated in Case 
III. Thus, we have inconsistent and contradictory reasoning. What is the prac- 
tical result? The differential depths of the reflection points will be determined 
approximately by the relationship, AZ=Ax sin «, in which 


V3At 
Ax 


sin « = 


or, AZ is approximately VA? (Fig. 3). The dip, on the other hand, will be derived 
from the formula, 


V,At 
Ax 


sin « 


in which V, is the average velocity and is considerably less than the instantaneous 
velocity, in this case, V3. Consequently, the dip of a continuous reflector, as de- 
termined by the depth points, will be much greater than that determined by the 
dip shots. This results in shingling of the dips as shown in Figure 6. 
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Thus, in projecting phantom horizons down dip along dips calculated in this 
manner, one continually projects into reflections from younger strata. In project- 
ing updip, data from successively older beds are used. 
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There are many ways in which the assumed attitude of the velocity layers 
may be varied and any of those that give results that are inconsistent within 
themselves are bad. Before working on a seismograph section, the geologist must 
satisfy himself that the data are computed in a manner that will not be self con- 
tradictory. If this condition is not satisfied, the only thing for the geologist to do 
is to recompute the observed values with an assumption that will give consistent 
results. Otherwise, he will never be able to make any of his correlations fit. 

What, then, will determine the choice of a suitable computing method? The 
following conditions must be satisfied. 

1. It must allow for an increase of velocity with depth, at least until certain 
limiting values are reached. 

2. It must be practicable. In other words, the assumptions must result in 
solvable equations and a method of plotting that will be economical. This condi- 
tion precludes the assumption of anything but parallel, horizontal, speed layers. 

3. It must be consistent within itself. 

At best a computing method is only an approximation. The aim should be to 
most nearly duplicate in a practicable manner the observed conditions of time- 
depth relationships in the particular area under consideration. In the sedimentary 
basins with which the writer has had experience, a linear increase of velocity with 
depth, or, a linear increase to an arbitrary depth and a constant velocity beyond 
that point with horizontal speed layers, has been found to be very satisfactory. 
These assumptions not only fit the observed vertical velocity distribution closely, 
but they satisfy the demand for self consistency of the computing method, and 
that is the most important factor. Furthermore, they adapt themselves well to 
treatment in correcting for lateral variations in the vertical velocity distribution. 


CORRECTION TECHNIQUES 


In the following discussion the formulas are derived on the basis of a linear 
increase of vertical velocity, or, in equation form, Vz=Vo+&Z, in which V, is 
instantaneous velocity at depth Z, Vo is the initial velocity, and k is the rate of 
increase with depth. The reader may find that this treatment is not pertinent 
to his problem, but, whatever the velocity distribution, the basic philosophy is 
the same so that it will probably not prove too great a chore to adapt these prin- 
ciples to the particular need. It is assumed that the observed record time has been 
corrected for weathering and adjusted to some datum. 


METHODS FOR MEASURING VELOCITIES 


It will be well to review briefly the present generally employed methods for 
measuring velocities in order that the reader may be enabled to judge better the 
relative value of the velocity information that he may have available before he 
tries to correct anything with it. 

- 1. Reflection-shooting methods——There are several variations of this type 
of measurement which arise directly from the geometrical pattern of the shot 
point, instrument set-up and the reflectors. 
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In the diagram (Fig. 7) we can see that the length of path from the shot 
point to the reflector and then to the instruments, J; and J: is Vt; and Vte, respec- 
tively. In the two right angle triangles, J2, shot point, image point and J;, shot 
point, image point, we can set up the two following equations: 

Vie? = Xo? + 4Z? (1) 
Vi? = Xi? + 422. (2) 


Subtracting (2) from (1) we have 
V?(to? t,?) = Xe? (3) 


This means that if we plot the squares of the arrival times against the squares 
of the distances to the respective, successive, instruments, a straight line will re- 
sult. The slope of this line will be equal to the square of the reciprocal average 
velocity between the surface and the reflector (Fig. 8). 
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Reading errors, difficulties in identifying the first impetuses of the reflected 
waves, correction errors, change of frequency of the reflected waves with dis- 
tance, deviation of the reflector from a plane surface and other factors operate 
to limit the accuracy of velocity measurements by this or similar methods. Al- 
though some workers claim three-place accuracy by refinements in shooting and 
by exhaustive mathematical treatment of the observations, it is the writer’s ex- 
perience that these claims have so far proved unwarranted. Under optimum 
conditions, probably only two-place accuracy can be obtained. The writer knows 


| 

| 


622 JOHN W. DALY 


of cases in which, even though the reflections were unusually good, the velocities 
determined by a variation of this method were wrong. These failures were at- 
tributed to the fact that the fundamental assumption of a plane reflecting surface 
was not satisfied. At present it seems safer to regard a velocity measurement of 
this type as possibly giving a satisfactory first approximation, the accuracy of 
which, under the best conditions, does not exceed two places. Such values are ac- 
ceptable for reconnaissance work and for determining regional velocity trends, 
but they are not sufficiently fine for making detailed corrections. In addition, the 
accuracy decreases rapidly as the depth to the reflectors increases. 

2. Direct methods.—The direct measurement made by lowering a geophone 
into a well and recording the time for a compressional wave to travel from a 
near-by surface point to the geophone has proved to be the best way of deter- 
mining velocities. It has become very popular since codperative efforts have 
lowered the cost of participating in such surveys. To insure reliable values, care 
must be taken that the depths are measured accurately, that the timing system is 
accurate, that the shot-hole geophone is of proper design, that the computer will 
be able to differentiate between the kick of waves that travel down the casing or 
geophone cable and the compressional wave traveling through the earth, that the 
shot holes are located in a manner which will allow corrections to be made for a 
crooked hole, sharp, local variations of velocity, and local irregularities in the 
weathering layer, and that corrections of the arrival times to a datum are made 
in a manner consistent with good computing practice. If the preceding conditions 
are fulfilled, well surveys usually give data which are sufficiently accurate to war- 
rant the use of the information in making detailed corrections for lateral varia- 


tions in vertical velocity. 
USE OF TIME-DEPTH CURVES 


Well velocity data usually are submitted in the form of a time-depth curve, 
an average velocity curve, and an interval velocity curve. Of these, the most use- 
ful is the time-depth curve. 

We continue to think in terms of velocity when we are really interested only in 
the relationship between depth and time. Velocity is merely their quotient. It is 
not something that is measured directly in our well surveys. The comparison 
of these observed data with the assumed, or approximated, time-depth relation- 
ship will give directly the full measure of correction to be applied to depths based 
on the latter. 

For the purpose of illustration, let us assume that we have an area that has 
been suitably shot to give a reliable seismograph contour map constructed on the 
assumption of a vertical velocity distribution held constant throughout the area. 
Suppose that it approximates closely the measured time-depth observations in 
one well, A, and that we have time-depth data in three other wells. These curves 
are shown in Figure 9, plotted from the same datum. Referring to the figure we 
see that the position of the N-sand in well A occurs at a time of 0.816 second and 
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this time on our assumed velocity distribution corresponds with a depth which is 


about 50 feet shallower than the actual depth in well A. This means that the 
reflection from the top of the N-sand will have been plotted 50 feet too high and 
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will have to be lowered by that amount. Since we are dealing with subsea depths, 
we will have to add —50 feet to the depth of the reflection contours at well A. 
In a similar fashion we arrive at the conclusion that the necessary corrections at 
wells B, C, and D are — 200 feet, +100 feet, and +300 feet, respectively. Correc- 
tions at other interesting geologic horizons can be derived in the same way. These 
/ / / j 
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figures give a direct measure of the corrections which must be added to the rela- 
tive elevations determined by reflection shooting to give the same relative eleva- 
tions as the geologic markers. These corrections can be contoured and applied 
in transforming the seismograph contours into geological structure contours. 

In Figure 10 these values have been contoured by assuming linear distribution 
of values between observation points. Some workers object to the use of the as- 
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sumption of linear distribution of the correction and make an adjustment on the 
basis of some more complicated form usually based on an estimate of the effect 
of uplift or changing section on the velocity distribution. These complicated as- 
sumptions usually require a far greater knowledge of geology and the relationship 
of geologic structure and stratigraphy to the velocity changes than is generally 
available. For this reason a linear adjustment is to be preferred. 


CONTOURS ON A REFLECTING HORIZON NEAR THE TOP OF THE W’ SAND 
WITH CORRECTION CONTOURS 
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In Figure 11 correction contours are shown superimposed on contours of a 
phantom horizon drawn on reflection data from near the top of the N-sand com- 
puted by use of the theoretical curve of Figure 9 and not corrected for lateral 
variations in velocity. At the intersections of these two sets of contours some of 
the corrected values are shown. 
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In Figure 12 the adjusted contours are drawn. Here the relative elevations fit 
the well data and we now have a structural picture from our seismograph data. 
It will be well to mention again that seismograph data are not necessarily synony- 
mous with structural information. The degree to which reflection data simulate 
geologic structure depends largely on how closely the velocity function dupli- 
cates actual time-depth relationships and on how the time-depth values vary 
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laterally. It is well for the geologist to differentiate, at least mentally, between 
seismograph contours and structural contours. 

The foregoing corrections could have been applied directly to the seismo- 
graph profiles and the corrected structure contoured from the profiles. The great- 
est objection to this procedure is that as additional time-depth information be- 
comes available, one must continually return to the profiles to make adjustments. 
If a map contoured strictly on seismograph data is available it can easily be cor- 
rected and kept up-to-date by the method outlined in preceding paragraphs. 

In applying this type of correction, it is important that all of the time-depth 
values are referred to the same datum. If the well surveys are not all made to 
the same datum, the origin of the curve must be shifted to a common point. The 
following rule will help to avoid confusion and mistakes regarding the direction 
in which the origin must be shifted. If the datum chosen for comparison is deeper 
than the survey datum, the origin will be moved up the curve. If the comparison 
datum is higher than the survey datum, the origin will be moved down the 
curve. 

In the foregoing discussion the adjustments have been made strictly in a 
vertical direction, without consideration of the shift in offset, or lateral migration, 
of the reflection points produced by the change in velocity distribution. As long 
as the dips do not exceed 15° and as long as the relative depth adjustments are 
rather small, the error introduced by making only vertical adjustments will be 
of the same order of magnitude as the inherent inaccuracy of reflection shoot- 
ing. The error can therefore be ignored, provided that the original dips were 
migrated in the proper manner. For dips greater than 15° other techniques, which 
are beyond the scope of this paper, must be used. Even with these steeper dips, 
however, the remarks concerning the fundamental implications of the assumed 
velocity distribution are still pertinent and care must be taken to insure that the 
computing method that is used will give results that are consistent within them- 
selves. 


CONSTRUCTION OF TIME-DEPTH CURVES 


The actual construction of theoretical time-depth curves is fast and simple, 
and it requires but little mathematical knowledge. In the assumption of a linear 
increase of velocity with depth, the time-depth relationship for a vertical path is 
given by the equation 


in which Z is depth, Vo is initial velocity, k is rate of increase of instantaneous 
velocity with depth, e is the base of natural logarithms, and T is the time from 


kT 
datum to reflector and back to datum. Values of the exponential, e—,, can be read 
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from exponential tables for assumed values of JT and the rest of the operation is a 
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simple matter of subtraction and then multiplication by the ratio _ If for any 


reason it is desirable to change the datum, the value of Vo will change by the 
amount of the difference in elevation of the data multiplied by the rate of in- 
crease, k. If the new datum is lower than the old one, Vo will be larger; if higher, 
Vo will be smaller. The computation of time-depth relationships from other as- 
sumed velocity distributions is equally simple, provided, of course, that the 
assumed velocity distribution is simple. 


OTHER TYPES OF VELOCITY ADJUSTMENTS 
Reflection-shooting programs are usually started in rather small areas, and a 
velocity distribution suitable to each area is generally used. As the programs are 
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expanded, we find that the areas begin to overlap and that intersecting and con- 
necting profiles are computed with different velocities. Thus a given horizon may 
be plotted as much as 500 or 1,000 feet either higher or lower on one profile than 
it is on another. Since, in drawing a phantom horizon, it is desirable to stay 
within a continuous time horizon in so far as possible, it is necessary to adjust 
the time-depth relationships on one set of the intersecting profiles. 

In the case of linear increase in velocity where the rate of increase has been 
held constant laterally and only the initial velocity has been varied, the problem 
reduces itself to a simple relationship as the following equations show: 
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For equal times this relation becomes 
Z'Vo 
Z= 
Vo’ 


in which Z and Z’ are depths corresponding to the initial velocities V) and Vo’, 
respectively. This ratio can be solved with a slide rule. Care must be taken that 
the initial velocities are referred to the same datum. 

In cases in which the linear increases have been varied over a wider range or 
in which time-depth points of a linear increase in velocity must be compared with 
those based on some other velocity distribution, a different technique is necessary. 
Depth points on each velocity assumption are plotted against each other for 
equal times from the same datum. By the use of the resulting curve (Fig. 13) the 
transformation from one time-depth relation to another can be made directly in 
terms of depth. For example, in Figure 13 a point that was plotted at — 6,000 feet 
for the velocity distribution, V.=6,600-++0.6Z (datum: sea-level) would be plot- 
ted at —5,400 feet for the velocity distribution V,=6,400+0.4Z (datum: sea- 
level). 


(5) 


CONCLUSION 


From a consideration of the foregoing discussion, the following points are 
manifest. 

1. Reflection data are not necessarily synonymous with geological informa- 
tion. They approximate geological information to the degree that the velocity 
assumption on which they are computed approximates the true velocity dis- 
tribution, and, in so far as the basic assumption is satisfied that the reflectors cor- 
respond with bedding, a lithologic or structural change. 

2. The assumptions used as a basis for computing reflection-seismograph data 
should be simple and consistent within themselves. 

3. It is best to correct for lateral variations in vertical velocity in some later 
stage of interpretation and not attempt to incorporate such corrections into the 
computing procedure. 

4. Of the present methods of measuring velocities, only the data derived from 
well velocity surveys are considered to be sufficiently accurate to warrant their 
use for making detailed corrections of seismograph data. 

5. The procedure for applying corrections can be reduced to a simple matter 
of addition and subtraction without any sacrifice of accuracy. 

This discussion is not offered as a panacea for all of the ills and discrepancies 
arising from reflection work. Interpretation of reflection-seismograph data must 
start from the records. A dissertation on the practices and techniques employed 
in picking records is not included. Although these techniques seem sometimes to 
incorporate the finer points of rhabdomancy, their magic is beyond the scope 
of this paper. Perhaps that is a mistake because record interpretation is funda- 
mental and should be discussed first. However, it involves the personal equation 
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to such a high degree that it is doubtful if we could ever get any two persons to 
agree on exactly what constitutes a pickable reflection. On the other hand, the 
choice of computing methods is a matter of logic and is therefore amenable to 
solution by argumentation and debate. It is hoped that this discussion will help 
some geologist to solve some of his interpretation problems. With equal fervor it 
is hoped that this discussion will not give him an unjustified overconfidence in his 
ability to interpret reflection data by making it seem too easy. To reiterate, inter- 
pretation must start with the records and computing methods are a secondary 
consideration. 
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RESEARCH NOTES 


SURVEY OF COLLEGE STUDENTS MAJORING IN GEOLOGY! 


A. I. LEVORSEN? 
Tulsa, Oklahoma 


The chart shows the trend in the number of college students majoring in geology and 
the placement of those leaving school. The latest figures are as of January, 1944. Most of 
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the 422 students majoring in geology, shown in January, 1944, are women, foreign 
nationals, or persons not eligible for the military service. Students in the military classifi- 
cations (such as V-12, V-5, et cetera) are not included in the totals. 


1 Manuscript received, March 29, 1944. 
2 Member, research committee. 221 Woodward Boulevard. 
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APPLICATION OF RESERVE ESTIMATES OF HYDROCARBON FLUIDS 
(CRUDE OIL, GAS, AND CONDENSATE)! 


D. V. CARTER? 
Dallas, Texas 


The significance of reserve surveys is frequently misunderstood by persons not familiar 
with the premise on which a particular reserve survey is based. For example, some surveys 
include proved and developed acreage; other surveys may include estimates of reserves 
for proved and developed acreage plus an estimate of reserves for the proved but unde- 
veloped acreage. When making comparisons between surveys, these several possible prem- 
ises should be kept in mind by those using such information. 

Estimates of reserves are the end point of geological and engineering data and should 
not be accepted blindly without a review of the methods by which the estimates were 
obtained. To realize fully the benefits of reserve estimates, the efficient rate of estimated 
future production should be given primary consideration since it is intimately related to 
the economics of oil and gas property operation, and in a broad sense it is a part of the 
reserve picture. Regardless of whether any conservation laws are in effect for any field, 
or whether the field is being produced without any restrictions, estimates of available rates 
of production for the future are necessary in making a complete survey of reserve estimates 
and their availability. In other words, estimation of reserves, in a broad sense, should in- 
clude estimated rates of future production or availability by time periods such as years. 
Reserve estimates, instead of being considered as a side issue, should assume paramount 
importance and require all of the geological and engineering data possible for their crea- 
tion. 

One of the frequent errors made by geologists and engineers is the confinement of de- 
tailed reserve estimates to properties owned by the companies making the survey, thus dis- 
regarding other properties in the field. Many times a false picture of an entire reservoir or 
field is obtained by using detailed estimates on a relatively small part of the reservoir as a 
criterion for the entire reservoir. Instead, the field as a whole should be studied before 
resolving it into smaller parts. By exchange of information it would be possible to examine 
the reservoir in its entirety and then estimate proportionate parts from data that were 
based on more accurate reservoir conditions and performance. By an exchange of informa- 
tion we refer to factual data about a field which is more or less of public record, such as: 
cumulative production, gas-oil ratios, water production, bottom-hole pressures, which are 
obtainable in the states operating under conservation laws; also, electrical logs, drillers’ 
logs, core analyses, p.v.t., and scientific data which may be exchanged at the option of the 
operator. 

Many of us have had personal experience and can remember well when reserve esti- 
mates were regarded as more or less unessential and only to be made under duress, for 
such purposes as lawsuits, or in connection with federal depletion, and other tax work. 
Within the past decade there has been a growing tendency on the part of a few individual 
operators to maintain continuously a program which includes a study of reserve estimates. 
In some cases these studies include only properties owned by the operator making the 
study; in other cases the studies are more complete and include not only the property of 
the company making the study but principal ownerships and ‘“‘others”’ as a group. 


1 Read before the Association research committee conference on “Estimating Petroleum Re- 
serves,” H. F. Wright and D. V. Carter, leaders, at Dallas, March 21, 1944. Manuscript received, 
April 4, 1944. Mimeographed copies (9 pages each) of an outline of the conference on estimating re- 
serves prepared by William L. Horner and Charles H. Pishny, discussion leaders, are available at 
A.A.P.G. headquarters, Box 979, Tulsa, Oklahoma.—M. G. Cheney, chairman research committee. 


2 Magnolia Petroleum Company. 
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In other words, reserve estimate studies run the full gamut from small groups of in- 
dividual properties to all fields in several states distributed to various company ownerships. 
In the latter cases it is possible to make analyses which will show the approximate annual 
change in reserve position of the operators to which the ownership distribution is made. 
It is likewise possible to obtain valuable statistics showing the trends and reserve changes 
industry-wide, or by states, areas, and fields. Complete annual surveys make it possible 
to segregate new oil found by extensions as well as new oil found by discovery of new zones 
in old fields and also the outright new discoveries. Many other interesting conclusions can 
be drawn. For example, each year’s group of outright new field discoveries for any state or 
area may be graphed, for the purpose not only of showing the upward or downward trend 
in reserve discovery, but also for the purpose of showing the revisions for individual areas 
resulting from added reservoir data and more complete field development. 

All of us are aware of the importance that refinery and chemical development have 
played in the utilization of all forms of crude hydrocarbons. Consequently, with this in- 
creased ability to utilize all forms of hydrocarbons, attention has rapidly been focused 
upon the need for reserve estimates of natural gas, for both the ordinary low-pressure type 
gas, and gas secured from high-pressure reservoirs which yield retrograde type liquids. The 
retrograde type high-pressure reservoirs ordinarily produce appreciable quantities of con- 
densate. This type of reservoir is becoming more common. The rate and value of produc- 
tion of gas and condensate from this type of reservoir has assumed great importance. 

All of this means that reserve estimates of all types of hydrocarbons will be more 
completely utilized, required, and needed after the war. In fact, a vast improvement has 
been made in their utilization within the last 6 or 8 years. This utilization has been ac- 
celerated by the need for certain specialized refined products such as the 100-octane gaso- 
line used in connection with the war effort. Competitive economic pressure will make re- 
serve estimates for all types of hydrocarbons essential. 

Many of the geologists and some operators do not fully appreciate the application of 
the manifold uses of reserve estimates for various types of crude hydrocarbons. All of us 
are familiar with the custom of being meticulous in taking physical inventory of tangible 
equipment and property in the field, which of course is required by the ad valorem taxing 
authorities who insist on this inventory. Likewise the accounting departments are ex- 
tremely careful and take considerable pride in their accuracy in all forms of accounting. 
However, it would appear that not enough attention has been given to making and using hy- 
drocarbon reserve estimates generally throughout the oil and gas industry. We can not for- 
get that the whole objective of a producing organization in its exploration work is in the 
increasing of its reserve position or as a minimum—the maintenance of its reserve position 
as against its withdrawal. Increasing the efficiency of recovery will help accomplish this end. 
All other operations are simply accessory to achieving the principal objective of finding 
and producing hydrocarbons, for without adequate hydrocarbons, pipelines,’ refineries, 
and marketing facilities are of no value. Therefore, it would seem very logical that an 
annual inventory be taken to determine the status of progress made by an operator’s re- 
serve position. If desired, interesting analyses and comparisons can be made in connection 
with the amount of money expended for any year, in order that an operator can ascertain 
his competitive position with respect to the industry. The longer time that reserve esti- 
mates are made, the more possible it is to arrive at better average figures to increase their 
accuracy concerning the cost of finding or purchasing crude hydrocarbon reserves. 

Reserve estimates are valuable in connection with analyzing the predominant type of 
producing reservoir which any operator may own. For example, if an operator is fortunate 
enough to have all of his properties located in reservoirs subject to active water drive, he 
can expect his estimated future rate of production to be of a sustained nature and quite 
likely he will be in the enviable position of having a greater percentage of his oil recovered 
under natural flow conditions than if his properties were concentrated in the gas cap or 
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two-phase type of reservoir. The entire reserve picture has become more reliable because of 
those who follow the technological development of reservoir information. This includes 
adequate, periodic, and detailed surveys of reservoir behavior in order that the accuracy 
of reserve studies can be increased. Additional information thus derived often compels 
reserve revisions. The development of new and better engineering and geological tech- 
niques are necessary for improving the correctness of reserve estimate studies. The geolo- 
gist, as well as the engineer, is in a position to gain experience and to acquire and accumu- 
late important basic data which are necessary in the making of reliable and reasonable re- 
serve estimates. Codperation between the sciences of geology and engineering can greatly 
facilitate the accuracy of estimating reserves. Irrespective of the facts involved in a re- 
serve estimate, there are still factors existing that remain unknown; consequently, ex- 
perience and judgment are highly important. 

The uses of reserve estimates within an organization, as already indicated, are many; 
some of the important uses are the following. 


1. To check whether or not the operator is in a better or worse position than in the 
preceding fiscal year after having expended a definite sum of money and after considering 
the withdrawals. 

2. To analyze his reserve position in relation to competitive operators. 

3. To analyze the reserves of various types of crude oils with respect to the standpoint 
of refinery efficiency and their market demands. 

4. Reserve estimates are extremely valuable, particularly so when used in conjunction 
with estimates of availability for a company in its pipeline and refinery operations. The 
matter of deciding the size of a pipeline and whether or not it should be constructed at all 
depends primarily and from an economic standpoint on the amount of oil and the rate at 
which it can be recovered and transported. 

5. Reserve estimates have several important uses for an operator in both ad valorem 
tax and depletion determination. 

6. Reserve estimates are valuable in connection with the geological and exploration 
departments. These statistics can be used in determining the results to date for a strati- 
graphical zone or geological province, either in a local area or in a wider sense, for a geo- 
logical basin. They area help in working out the future probabilities in some cases based on 
history or the result of discoveries at a definite time; however, this approach should not 
be regarded as a final determination of the potentialities of the area under study. 

7. Reserve estimates are invaluable from the standpoint of the production department’s 
and engineering department’s analysis of the efficiency of individual lease operations in 
comparison with recovery obtained by offset properties. They are necessary from the 
standpoint of estimating primary and secondary recoverable oil and whether or not cer- 
tain producing properties are fit subjects for attempting secondary-recovery operations 
and the method to be employed. 

8. Reserve estimates are necessary in connection with drainage between properties. 

9. Reserve estimates are an important necessity in certain types of litigation. 

10. In order for an operator to establish and protect his share in a reservoir and there- 
fore demand and receive his fair share of recovery in those states actively regulating the 
rate of withdrawals, it is essential for such operator to know and be able to prove his re- 
serves. This is becoming more and more essential. 


Immediate results of a statistical reserve program can not be expected any quicker 
than those of any other exploratory program, inasmuch as it will require a preliminary pe- 
riod wherein it is necessary to acquire basic information for an effective analysis. 
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REVIEWS AND NEW PUBLICATIONS 


*Subjects indicated by asterisk are in the Association library, and are available, for loan, to 
members and associates. 


RECENT PUBLICATIONS 
CALIFORNIA 


*“Geology of the San Benito Quadrangle, California,” by Ivan F. Wilson. California 
Jour. Mines and Geology, Vol. 39, No. 2 (San Francisco, April, 1943) (Received, March, 
1944), pp. 183-270; 30 figs. 

“Eocene Formations and Fossils of Coalinga Anticline,’’ by Ralph Stewart. U. S. 
Geol. Survey Prelim. Chart 1, Oil and Gas Inves. Ser. (April, 1944). Five graphic sections 
and a sketch map. For sale by the Director of the Geological Survey, Washington 25, 
D. C. Price, $0.10. 

CHINA 


*“Petroleum Possibilities in Szechuan Province, China,” by J. Marvin Weller. Oil 
Weekly, Vol. 113, No. 5 (Houston, April 3, 1944), pp. 38-40; 2 figs. 


COLORADO 


*“Paleozoic Stratigraphy of the Sawatch Range, Colorado,” by J. Harlan Johnson. 
Bull. Geol. Soc. America, Vol. 55, No. 3 (New York, March, 1944), pp. 303-78; 11 pls. 
7 figs. 

ENGLAND 

*“The Origin and Structure of the Lower Visean Reef-Knolls of the Clitheroe District, 
Lancashire,” by Donald Parkinson. Quar. Jour. Geol. Soc. London, Vol. 99, Pts. 3-4 (Janu- 
ary 31, 1944), pp. 155-68; 3 figs., 1 pl. Geological Society of London, Burlington House, 
Piccadilly, W. 1, London. Price, 7s, 6d. 


GENERAL 


*“Reflection Seismograph Performance along the Gulf Coast,”’ by E. E. Rosaire. Oil 
Weekly, Vol. 113, No. 6 (Houston, April 10, 1944), pp. 16-24; 6 figs., 3 tables. 

*“Our Petroleum Resources,” by Wallace E. Pratt. Mining and Metallurgy, Vol. 25, 
No. 448 (New York, April, 1944), pp. 222-24. 

*“Review of Petroleum Geology in 1943,” by F. M. Van Tuyl et al. Quar. Colorado 
School of Mines, Vol. 39, No. 2 (Golden, April, 1944). 127 pp., 4 photographs. Price, $1.00, 
postpaid. 

*“Geological Developments in the Southeastern Gulf Coastal States,”’ by H. R. Brank- 
stone. Oil and Gas Jour., Vol. 42, No. 50 (Tulsa, April 20, 1944), pp. 40-41; 2 figs. 


GEORGIA 


“Geology of the Coastal Plain of Georgia,’’ by C. W. Cooke. U. S. Geol. Survey Bull. 
041 (1943 (1944)). 121 pp., 1 pl., 1 fig. Sold by Supt. Documents, Govt. Printing Office, 
Washington, D. C. Price, $1.25. 

ILLINOIS 


*“Lower Ordovician and Cambrian Oil Possibilities in Illinois,” by Stewart Folk. Oil 
Weekly, Vol. 113, No. 3 (Houston, March 20, 1944), pp. 13-15; 1 table, 2 figs. 

“Subsurface Structure and Oil Possibilities of Parts of Clay, Marion, and Wayne Coun- 
ties,” by William H. Easton. Illinois Geol. Survey Illinois Petroleum 48 (Urbana, March, 
1944). 8 pp., 2 figs. 


633 


‘ 
| 
| 
| 
i 
j 
i 


634 REVIEWS AND NEW PUBLICATIONS 


KANSAS 


*Reconnaissance of Pleistocene Deposits in North-Central Kansas,” by Claude W. 
Hibbard, John C. Frye, and A. Byron Leonard. Kansas Geol. Survey Bull. 52, Pt. 1 (Law- 


rence, February 20, 1944), pp. 1-28, Figs. 1-2, Pls. 1-2. 
*Ground-Water Conditions in the Neosho River Valley in the Vicinity of Parsons, 


Kansas,” by Charles C. Williams. [bid., Pt. 2 (March 15, 1944), pp. 29-80, Figs. 1-9, Pls. 
I-3. 
LOUISIANA 
*Future Louisiana Oil Fields,” by Henry V. Howe. Oil, Vol. 4, No. 2 (New Orleans, 


March, 1944), pp. 22-24; 4 maps. 
*“Review of Petroleum Production in Louisiana for 1943,” by J. Huner, Jr., L. C. 


Aycock, and P. M. Lyons. /bid., pp. 31-37. 


MONTANA 


*Early Upper Cambrian Faunas of Central Montana,” by Christina Lochman and 
Donald Duncan. Geol. Soc. America Spec. Paper 54 (New York, March 6, 1944). 181 pp., 
19 pls., 2 figs. 

OHIO 

*Middle Devonian Bone Beds of Ohio,” by John W. Wells. Bull. Geol. Soc. America, 
Vol. 55, No. 3 (New York, March, 1944), pp. 273-302; 1 pl., 14 figs. 

*“Some Structural Features of Ohio,” by Karl Ver Steeg. Jour. Geol., Vol. 52, No. 2 
(Chicago, March, 1944), pp. 131-38; 2 figs., 4 tables. 


PENNSYLVANIA 


*“Middle Ordovician of Central Pennsylvania IT,” by G. Marshall Kay. Jour. Geol., 
Vol. 52, No. 2 (Chicago, March, 1944), pp. 97-116; 18 figs., 11 tables. 


TURKEY 


*“The Marine Oligocene of Gaziantep, Southern Turkey,” by V. Stchepinsky. Maden 
Tetkik Arama Enstit. Mecmuasi, Sene 8, Sayi 2/30 ( Ankara, 1943). Bull. Mining Institute 
of Turkey. Pp. 223-35, in Turkish, 4 pls. of fossils. Pp. 236-48, in French. 

*“The Micro-Faunae of the Lower and Middle Eocene of Raman Dag Well No. 2 
(Southeastern Turkey),”’ by S. W. Tromp. Ibid. Pp. 249-50, in Turkish, 4 charts. Pp. 
251-53, in English. 

*“The Value of Drilling Speed Data for Well Correlations and Stratigraphic Classifi- 
cations,” by S. W. Tromp. Ibid. Pp. 284-86, in Turkish, 1 chart. Pp. 286-87, in English. 


ASSOCIATION DIVISION OF PALEONTOLOGY AND MINERALOGY 


*Journal of Sedimentary Petrology (Tulsa, Oklahoma), Vol. 14, No. 1 (April, 1944). 

“Significance of Texture and Density of Alluvial Deposits in the Middle Rio Grande 
Valley,” by Stafford C. Happ. 

“Errors of Sampling Sands for Mechanical Analysis,” by Gordon Rittenhouse and 
Mark P. Connaughton. 

“Beach Markings Made by Sand Hoppers,” by K. O. Emery. 

“Petrology of the Pennsylvanian Cycles of the Saint Louis Area,” by Albert J. Frank. 
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THE ASSOCIATION ROUND TABLE 


TWENTY-NINTH ANNUAL MEETING 
BAKER HOTEL, DALLAS, TEXAS 
MARCH 21, 22, 23, 1944 


The twenty-ninth annual meeting of the Association convened on March 21, 22, and 
23, 1944, in the Baker Hotel, Dallas, Texas, at the invitation of the Dallas Petroleum Geol- 
ogists. As customary, the Society of Economic Paleontologists and Mineralogists and the 
Society of Exploration Geophysicists held their annual meetings at the same time and 
place, codperating to make another joint annual war-time conference. For the third year, 
these three exploratory branches of the oil industry again met and grappled with problems 
of discovery and operation—problems aggravated by the demands of a world confused in 
conflict. 

The mezzanine of the Baker was filled to overflowing. On Tuesday, March 21, com- 
mittees and research groups occupied the several meeting rooms on the Commerce Street 
side, while the geophysicists held their technical sessions in the Crystal Ball Room. (Ball 
room is a present misnomer; dances and banquets are affairs of the past and the future.) 
The registration tables mid-way of the mezzanine were all but hidden by hundreds of 
geologists, geophysicists, and paleontologists. The large Lounge at the Akard and Jackson 
Street corner was well filled with exhibit booths and map displays, extending into the 
Foyer, adjoining the Crystal Room, where the technical program was being presented. 

On Wednesday, March 22, the three societies met in joint session, listening to the 
presidential addresses and the featured talks by representatives of Government services 
from Washington, D. C. This was the high tide of the meeting; 1,350 persons signed 
registration cards, but at least 1,500 must have thronged the technical sessions, the 
exhibit rooms, and the Lobby floor. Name-plate badges (the prized insignia of the ha- 
bitual convention delegate, and perhaps a real incentive to register one’s presence) were 
absent this year in deference to the well intended effort to avoid undue attention at a 
time when all accommodations and facilities were already sorely taxed. 

On Thursday, March 23, the S.E.P.M. held its meeting in the Texas Room, and the 
A.A.P.G. continued its sessions in the Crystal Room with papers of general interest in the 
forenoon and a symposium on Well Spacing in the afternoon. 

Specialized research conferences on Tuesday and two well attended evening lectures 
on Tuesday and Wednesday added emphasis to the old and unsolved problem of the origin 
of oil. 

ELECTION 


A.A.P.G. officers elected for the new year ending in spring of 1945 are: president, 
Ira H. Cram, Pure Oil Company, Chicago, Illinois; vice-president, WARREN B. WEEKs, 
Phillips Petroleum Company, Shreveport, Louisiana; secretary-treasurer, ROBERT E. 
RETTGER, Sun Oil Company, Dallas, Texas; editor, GAYLE Scott, Texas Christian Uni- 
versity, Fort Worth, Texas. : 

S.E.P.M. officers for the new year are: president, Donatp D. Hucues, Stanford 
University, California; vice-president, HERSHAL C. FERGUSON, Houston, Texas; secretary- 
treasurer, H. B. STENZEL, Bureau of Economic Geology, Austin, Texas. 

S.E.G. officers newly elected are: president, W1tt1aAM M. Rust, Jr., Humble Oil and 
Refining Company, Houston, Texas; vice-president, HENRY C. CortEs, Magnolia Petro- 
leum Company, Dallas, Texas; secretary-treasurer, W. H. Taytor, Petty Geophysical 
Engineering Company, Houston, Texas; editor, J. A. SHARPE, Stanolind Oil and Gas Com- 
pany, Tulsa, Oklahoma. 
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Photo by Koehne 
Fic. 1.—Ira H. Cram, president of the Association, elected at Dallas. 
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Fic. 5.—Part of map displays and exhibits in Lounge, Mezzanine Floor, 
Baker Hotel, Dallas, 29th annual meeting. 


Courtesy of the Dallas Morning News 

Fic. 6.—At the ceremony of the presentation of certificates of honorary membership in the 
Association. Left to right: W. E. Wrather, honorary member elected in 1943; A. Rodger Denison, 
president; Charles E. Decker, honorary member elected in 1927. 
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HOST SOCIETY AND CHAIRMEN FOR ARRANGEMENTS 


The Dallas Petroleum Geologists, the hosts of the joint annual meeting, their officers, 
and various chairmen deserve high praise for their successful efforts in making the meeting 
a thoroughly enjoyable and satisfactory event. 

The officers of the Dallas Petroleum Geologists are: president, JosEpH M. WILSON, 
Continental Building; past-president, S. A. THompson, Magnolia Petroleum Company; 
vice-president, HENry C. Cortes, Magnolia Petroleum Company; secretary-treasurer, 
H. C. VANDERPOOL, Seaboard Oil Company; member of executive committee, CeciL H. 
GREEN, Geophysical Service, Inc. 

The committee chairmen follow. 


Technical Program, F. H. LAHEE and S. A. THomMPsoN 


Local Arrangements 


General, JosepH M. Wi1Ltson Finance, H. C. VANDERPOOL 
Technical, CHARLES B. CARPENTER Publicity, J. E>warp Morrow 
Hotels and Housing, EucENE McDermott Publications, Sam M. ARONSON 
Registration, LEwis W. MACNAUGHTON S.E.P.M., JAMES A. WATERS 
Reception, DirwortH S. HAGER S.E.G., Cectt H. GREEN 


Educational Exhibits, EpGar Kraus 


PAPERS ON ANNUAL PROGRAM 


SPECIAL AND PRESIDENTIAL ADDRESSES 


1. F. M. VAN Tuvt Et At., Colorado School of Mines, Golden, Colorado 
Review of Petroleum Geology in 1943 
2. F. H. LAHEE, Sun Oil Company, Dallas, Texas 
Wildcatting in 1943 
3. J. Harvan Jounson, Colorado School of Mines, Golden, Colorado 
Paleontology, Petroleum and the Search for Oil (S.E.P.M. Presidential Address) . 
4. R. D. Wycxorr, Gulf Research and Development Company, Pittsburgh, Pennsylvania 
Geophysics Looks Forward (S.E.G. Presidential Address) 
5. A. R. DEntson, Amerada Petroleum Corporation, Tulsa, Oklahoma 
A Challenge to Geology (A.A.P.G. Presidential Address) . 
6. W. E. WRATHER, Director, U. S. Geological Survey, Washington, D. C. 
The United States Geological Survey in War-Time 
. E. DEGOLYER, Petroleum Reserves Corporation, Washington, D. C. 
Notes on the Near East 
8. Lr. Cor. GERALD FitzGEeratp, Army Air Corps, Washington, D. C. 
Trimetrogon Photography for Reconnaissance Mapping : 
g. F. 3 Harsison, Labor Counsellor, Petroleum Administration for War, Washington, 
iC 


~ 


Status of Man power and Selective Service 


GENERAL PAPERS 


1. EstHER R. AND Paut L. Apptin, Consulting Geologists, Fort Worth, Texas 
Regional Subsurface Study and Structure of Florida and South Georgia 

2. G. C. GEesTER, Standard Oil Company of California, San Francisco, California 
World Crude Oil Reserves 

3. Joun L. Ric, University of Cincinnati, Ohio 
Prospective Oil Territory of South America as Indicated by Regional Geology 

4. J. Marvin WELLER, Illinois Geological Survey, Urbana, Illinois 
Outline of Chinese Geology 


SYMPOSIUM ON WELL SPACING 


1. C. W. ToMLINSON ET AL., Ardmore, Oklahoma 
Well Spacing—Its Effects on Recoveries and Profits 

2. Stuart E. BucKLEy, Humble Oil and Refining Company, Houston, Texas 
Petroleum Reservoir Efficiency and Well Spacing 

3. M. G. CuENneEy, Anzac Oil Corporation, Coleman, Texas 
Factors to be Considered in Well Spacing 
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SPECIAL EVENING LECTURES 
1. A. I. LEvorsEn, Consulting Geologist, Tulsa, Oklahoma 
Survey of Geology Students 
2. RoLanp F. Beers, Massachusetts Institute of Technology 
Radioactivity and Organic Content of Some Paleozoic Shales 
3. T. S. Oakwoop, Pennsylvania State College 
The Réle of Chemistry in the Origin of Oil 


PAPERS ON S.E.P.M. PROGRAM 


1. J. HARLAN Jounson, Colorado School of Mines, Golden, Colorado 
Calcareous Algae as Useful Microfossils 
2. W. S. Apxins, Shell Oil Company, Inc., Houston, Texas 
Mortoniceras vespertinum (Morton)—Lower Cretaceous Ammonite, Genotype 
3. S. W. Lowman, Shell Oil Company, Inc., Houston, Texas 
Progress Report on Relationship of Facies ’to Distribution of Foraminifera in Northern Gulf of 
Mexico Region 
4. H. B. STENzEL, Bureau of Economic Geology, University of Texas, Austin, Texas 
Cretaceous Crabs, Lobsters, and Shrimps from Vicinity of Dallas 
5. Bruce L. Crark, University of California, Berkeley, California 
Problems of Speciation and Correlation as Applied to Marine Cenozoic 
6. FRANK V. STEVENSON, University of Chicago, Chicago, Illinois 
New Aspects of Devonian of New Mexico 
7. F. B. PLummer, University of Texas, Austin, Texas 
Formation of Travertine and Fresh-Water Limestones 


PAPERS ON S.E.G. PROGRAM 


. Nasu H. Miter, United Geophysical Company, Pasadena, California 
Notes on Well Shooting Data 
2. Joun A. GIL, R. D. Arnett, and E. D. Atcock, National Geophysical Company, Dallas, 
Texas 
The Correlation Refraction Method of Seismic Surveying 
3. Putt P. Gasy, Geophysical Service, Inc., Fresno, California 
A New Type of Seismic Cross Section Wherein Accuracy of Representation is Rendered Insensi- 
tive to Velocity Error 
4. Paut H. Boots, Gulf Research and Development Company, Pittsburgh, Pennsylvania 
Geophysical Survey of Kuwait, Persian Gulf 
5. C. Hewitt Drx, United Geophysical Company, Pasadena, California 
Interpretation of Well Shot Data II 
6. Monroe W. KrigcELt, Carter Oil Company, Tulsa, Oklahoma 
Analysis of Hydrocarbons in the Presence of Nitrous Oxide 
7. Norman Ricker, Carter Oil Company, Tulsa, Oklahoma 
Computation of Output Disturbances from Amplifiers for True Wavelet Inputs 
8. ALFRED Wo tr, Geophysical Research Corporation, Tulsa, Oklahoma 
Motion of a Rigid Sphere in an Acoustic Wave Field 
. SicmunD Hammer, L. L. NETTLETON, and W. K. Hastincs, Gulf Research and. Develop- 
ment Company, Pittsburgh, Pennsyvlania 
Gravimeter Prospecting for Chromite in Cuba 
10. J. C. BarcKiow, Lane-Wells Company, Oklahoma City, Oklahoma 
Scope and Utilization of Radioactivity Logs 
11. GrenN M. McGucxtn, Magnolia Petroleum Company, Dallas, Texas 
History of the Geophysical Exploration of the Cameron Meadows Dome, Cameron Parish, 
Louisiana 
12. Ropert E, SoutueEr, Baroid Sales Division, National Lead Company, Tulsa, Oklahoma 
A pplication of Fluid Logging 
13. H. B. Peacock, Geophysical Service, Inc., Houston, Texas 
Geophysical History of Cayuga Field, ‘Anderson County, Texas 
14. R. Maurice Tripp, Colorado School of Mines, Golden, Colorado 
Radon Survey of the Fort Collins Anticline 
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MINUTES, TWENTY-NINTH ANNUAL BUSINESS MEETING 
BAKER HOTEL, DALLAS, TEXAS 
MARCH 22-23, 1944 


A. RopGER DENISON, presiding 


The meeting was called to order at 12 M., April 22, 1944, by A. Rodger Denison, 
president. 

1. Nomination of officers—The president called for nomination of officers of the 
Association for the ensuing year. The following nominations were made. 

For president: TRA H. CRAM, nominated by George S. Buchanan 

Hat P. ByBeEr, nominated by Gentry Kidd 

For vice-president: WARREN B. WEEKS, nominated by John G. Bartram 

For secretary-treasurer: ROBERT E. RETTGER, nominated by Charles B. Carpenter 

For editor: GAYLE Scott, nominated by M. Gordon Gulley 

2. Ballot committee.—The president appointed a ballot committee, composed of Frank 
R. Clark, chairman, Morgan J. Davis, and Richard G. Reese. 

3. Resolutions committee.—The president appointed a resolutions committee composed 
of C. L. Moody, chairman, Robert E. Garrett, Edward A. Koester, Phillip F. Martyn, and 
James F. Swain. 

The meeting recessed until 4:00 p.M., April 23. 

The recessed meeting was called to order by A. Rodger Denison, presiding, and Robert 
E. Rettger, acting as secretary. 

4. Report of ballot committee —The report of the ballot committee was read by Frank 
R. Clark, chairman. 


One ballot failed to cast vote for either presidential candidate............ I 
For president: IRA H. CRAM...........515 
FIAT PO BYBERY 161 
Total votes for president............676 
For vice-president: WARREN B. WEEKS 613 
For secretary-treasurer: ROBERT E. RETTGER 612 
For editor: GAYLE Scott 612 


5. Reading of minutes —It was moved, seconded, and carried that the minutes of the 
annual meeting held at Fort Worth, Texas, April 8-9, 1943, be not read since they have 
been published in the Bulletin. 

6. Reports of officers —The reports of president Denison, secretary-treasurer Rettger, 
and editor Croneis were read (Exhibits I, II, and III). 

7. Report of resolutions committee.—The report of the resolutions committee was read 
by C. L. Moody, chairman (Exhibit IV). 

8. Report of business committee.—The report of the business committee was read by 
Orval L. Brace, chairman. It was moved, seconded, and carried that the recommendations 
be adopted (Exhibit V). 

President Denison read the following recommendations of the executive committee. 

9. Affiliation of Southeastern Geological Society—The executive committee recom- 
mends to the annual business meeting that the Southeastern Geological Society of Talla- 
hassee, Florida, be accepted as an affiliated society of the Association. It was moved, 
seconded, and carried that the recommendation be adopted. 

10. Affiliation of Yellowstone-Bighorn Research Association.—The executive committee 
recommends to the annual business meeting that the Yellowstone-Bighorn Research 
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Association be accepted as an affiliated society of the Association. It was moved, seconded, 
and carried that the recommendation be adopted. 

11. Re-incorporation of Association—By unanimous vote, the executive committee 
of the Association recommends to the annual business meeting that the Association be 
re-incorporated for a period of twenty (20) years in the State of Colorado. It was moved, 
seconded, and carried that the recommendation be adopted. 

12. Resolution to revise restrictions on well spacing.—The following resolution was 
presented by R. S. McFarland. 

WHEREAS, the Petroleum Administrator has indicated that he desires to relax 
war-time restrictions on the petroleum industry as promptly as possible, and 

WHEREAS, the restrictions on the producing and drilling operations of the petroleum 
industry have been for the purpose of controlling the use of critical materials, and 

WHEREAS, the supply of tubular steel for use in oil and gas wells is now in excess of 
current and maximum anticipated demands, even if the industry is able to carry out the 
program for drilling 24,000 exploratory and development wells in 1944, for which steel has 
been allocated, and 

WHEREAS, the necessity for filing applications and securing approval before drilling 
operations can be started on locations that conform to State spacing rules but do not con- 
form to the provisions of PAO 11 results in delays that force shutdowns on rigs so that ex- 
perienced and organized drilling crews are disrupted with a consequent loss in efficiency 
by drilling rigs, and 

WHEREAS, the loss in rig time and efficiency, secured when maintaining an experi- 
enced and organized crew in constant operation, has resulted in increasing the time re- 
quired to drill wells, and 

WHEREAS, for the reasons cited above, an easing of existing restrictions by the 
Petroleum Administrator on drilling of wells will encourage and stimulate exploration and 
development, and 

WHEREAS, the American Association of Petroleum Geologists is vitally concerned in 
exploration for and development of oil and gas reserves, and desires to bring about condi- 
tions favorable to such activities, 

NOW, THEREFORE, BE IT RESOLVED, that the Petroleum Administration for 
War be urged to revise its restrictions on well spacing so that applications and approval 
will be required only on wells that do not conform to the State spacing orders or wells 
that are drilled in states which have not established spacing rules, and further that the 
president of the Association transmit this resolution to the Petroleum Administrator for 
War and furnish copies to the Interstate Oil Compact and the various State oil and gas 
regulatory bodies. 

It was moved, seconded, and carried that the resolution be adopted. 

(The following reports appear as exhibits as part of the minutes.) 

I. President, A. Rodger Denison 

II. Secretary-treasurer, Robert E. Rettger 
III. Editor, Carey Croneis 
IV. Resolutions, C. L. Moody, chairman 
V. Business, Orval L. Brace, chairman 
VI. National service, K. C. Heald, chairman 
VII. Publication, J. V. Howell, chairman 
VIII. Geologic names and correlations, J. G. Bartram, chairman 
IX. Applications of geology, Paul Weaver, chairman 
X. Medal award, A. Rodger Denison, chairman 
XI. Distinguished lectures, John L. Ferguson, chairman 
XII. College curricula in petroleum geology, F. H. Lahee, chairman 
XIII. Research, M. G. Cheney, chairman 
XIV. National Research Council Division of Geology and Geography, M. G. Cheney, representative 

The twenty-ninth annual meeting adjourned at 5:15 P.M. 

A. RopGEeR DENISON, president RoBErtT RETTGER, secretary 
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Exuisit I. REPORT OF PRESIDENT 
(Year ending March 23, 1944) 


This report by tradition has been called the report of the president; it should more 
properly be called the report of the chairman of the executive committee. While it is true 
that there are a number of specific duties performed by the president alone, the great 
majority of decisions are reached by action of the executive committee as a whole. 

You will be given reports by the secretary-treasurer and the editor. Their reports will 
reveal the efficient manner in which these officers have performed their special duties and 
will show: that our membership continues to grow, that our total assets have substantially 
increased, and that our publications have maintained their usual high standards. 

There are two other members of the executive committee from whom you will not hear, 
namely, the vice-president and the past-president. I must, therefore, appraise you of the 
excellent coéperation and the fine individual work done by each of these officers. Vice- 
president Clark, being located in California, has been in a particularly favorable position 
to bring to the committee the ideas and opinions of a large group of our membership resid- 
ing on the West Coast. He is a wise counsellor in Association affairs and has responded 
promptly and efficiently to every request made of him. Past-president Aurin has by his 
active continuing interest in Association affairs raised new high standards of achievement 
for a man in his office. Having during his own tenure of office conducted a questionnaire 
to determine special skills and talents of our members, he has during the past year made 
all revisions and additions to this large fund of information. Due to his continuing efforts 
we now have without question the largest and most complete data on our membership of 
any society or association in existence. He has in addition been invariably available for 
meetings and conferences at the call of jthe president. Travel to such meetings has in- 
cluded one trip to the West Coast and one trip to the East Coast, as well as numerous short 
trips. He can, I believe, indeed qualify as the most active past-president in the Associa- 
tion’s history. 

We now turn to a review of the activities of the Association through its executive 
committee during the past ten months. These items can be divided into three categories. 

1. New business undertaken. 

2. Progress on old items. 

3. Codperative activities with other organizations and institutions. 

I shall confine myself to the more important items in each category. Among the new 
business are the following. 

1. Inventory of exploration personnel, compiling for the first time some figures on 
how many people—geologists, geophysicists, e¢ al., are employed in petroleum explora- 
tion. I shall make references to the results of this survey a little later. 

2. Organized the medal award committee and instituted the medal fund. The progress 
made by this committee is contained in the report of the chairman. 

3. Appointed a committee to compile a volume on South American geology. This 
committee likewise has furnished a report of its activities. 

4. Elected two new honorary members and adopted a certificate of membership and 
new membership card which were presented to all new and old honorary members of the 
Association in March, 1944. 

Among the items on which progress has been made are the following. 

1. We have continued to aid those of our members who are sponsoring the formation 
of a national geological organization, to bring together for unity of purpose and action all 
geological societies and through them all geologists. 

2. We have continued through our national service committee to assist geologists and 
to improve the standing of geology. The work of the committee is given in detail in the 
report of its chairman. 
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3. Continued to underwrite the finances of the distinguished lecture committee. The 
activities this of committee are covered in the chairman’s report. 

Among the items of codperation with governmental and public agencies and institu- 
tions are these. 

1. Assisting the U. S. Geological Survey in organizing its program of work to aid the 
exploration branch of the oil industry. 

2. Furnished the Army, Navy, and other branches of the Armed Forces with the 
names of our members with foreign experience and those who might supply maps of foreign 
areas, as well as supplying other data. 

3. Supplied the Department of Justice Economic Warfare Section and other depart- 
ments with information of a confidential nature. 

4. Donated to National Geological Survey of China, at the American Embassy 
at Chunking, two volumes of our publications. 

5. Codperated with the Division of Geology and Gageasby, National Research Coun- 
cil, in the organization of a committee to study manpower problems. The work of this 
group will be touched upon a little later. 

6. Conferred with and advised the National Roster of Scientific and Specialized Per- 
sonnel on (a) an improved “check list”’ of geology and geophysics, and (b) a definition of 
the profession of geology and an enumeration of the qualifications for the profession. 
The completed definition of the profession was published in the February, 1944, Bulletin. 

7. Continued our financial and other coéperation with various societies and individuals 
in the compilation of such maps as 

a. The glacial map of North America 

b. The geological map of North America 

c. The tectonic map of the United States. It is anticipated that the tectonic map will 
be ready in 1944. It will be distributed from Association headquarters. 

This outline of Association affairs is a record of progress and achievement—things 
accomplished. The list is rather long and we can, I believe, in all modesty, be proud of the 
record. I do not care to leave you, however, with the impression that we have accomplished 
everything we set out to do. Some efforts were failures and other than to say we have prof- 
ited by our mistakes, I shall make no elaboration. Other items have received the thought- 
ful consideration of this executive committee and will be passed on to the next committee 
with the hope that they may successfully carry out these plans and projects. 

Some elaboration seems desirable of one or two of the items listed in the outline of 
Association activities. Perhaps the action which has and will have for the duration of the 
war the greatest effect on geologists was the inventory of personnel in petroleum explora- 


_tion accomplished last May and June by the executive committee, ably assisted by the 


national service committee and several of our district representatives. This inventory re- 
vealed for the first time the various types of work done by our members, and indicates the 
number working for industry, for Federal and State agencies, and others both in the United 
States and abroad. This analysis was published in the November, 1943, Bulletin. This 
inventory furthermore gave for the first time a partial answer to the number of geologists, 
paleontologists, and geophysicists employed in petroleum exploration, and the needs for 
additional personnel. With these figures and those from other sources W. B. Heroy, then 
director of Reserves for the Petroleum Administration for War, was able to demonstrate 
in a report to the War Manpower Commission in June, 1943, that there was an acute and 
critical shortage of geologists and geophysicists for petroleum exploration. The recognition 
of the shortage led to the inclusion of geologists in the list of critical occupations in Selec- 
tive Service L.B.M. 115 (as amended August 16, 1943). The inclusion of geologists in this 
list gave recognition of the essential nature of the geologist’s work in the war effort and led 
to the retention in industry of a large number of the men who are so vitally needed. 
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A second item of prime interest for geologists arose from the committee on manpower 
problems organized by W. W. Rubey, chairman, Division of Geology and Geography, in 
which Association members are participating. As a result of information furnished by 
W. B. Heroy, chairman of this committee, and the work of Mr. Rubey, the study of ge- 
ology was included in Selective Service A.O.B. 33-6 (as amended January 6, 1944). This 
bulletin set up national quotas for students’ deferments in engineering, chemistry, physics, 
geology, and geophysics. 

Prior to this bulletin no student of geology or geophysics could be deferred to finish 
his college course. The quota for the two subjects is very small and will not go far toward 
supplying the needs of industry, but we now have the study of geology recognized as a sub- 
ject which deserves special action to insure a continued supply of trained personnel. 

I should be remiss in my duty if I did not call to your attention the work of our stand- 
ing and special committees and the trustees of our special funds. The chairmen and mem- 
bers of these committees constitute individually and collectively an ever increasing influ- 
ence in the affairs of the Association by keeping alive and current throughout the year the 
progress on problems and studies in petroleum geology. Their work is indeed an important 
factor in the continued growth of our Association and in the advancement of geology. 

You are familiar through their annual reports with the work of these committees. 
Without detracting from the accomplishments of the others I desire to mention in par- 
ticular the work of a few. 

In volume of work done and diversity of interest the research committee is outstanding. 
This year under the able leadership of M. G. Cheney this committee has continued with 
work previously initiated and has started new study and conference groups which con- 
stitute a real contribution to petroleum geology. 

The national service committee now finishing its third year has under the leadership 
of K. C. Heald, chairman, continued and enlarged its already fine record of achievement in 
rendering service to the membership both in and out of the Armed Forces. It has provided 
the executive committee with up-to-date carefully analyzed and digested information on 
the every changing character of the opportunities and possibilities of service which geolo- 
gists may render in the war effort. 

The distinguished lecture committee now finishing its second full year as one of our 
special committees has indicated fully the wisdom of those who initiated and organized 
its functions. Under the able leadership of John L. Ferguson it has brought to the local 
societies an opportunity to hear the finest talent in geology. The tours of the speakers are 
so completely and minutely planned for comfort and convenience that they are the occa- 
sion for infinite praise by those who make the trips. In addition to bringing to the pe- 
troleum geologist the newest and best in lectures, a reciprocal benefit is being enjoyed in 
large measure by the Association and petroleum geology in the good will inspired in those 
distinguished lecturers. This will, I believe, lead to an even better understanding and ap- 
preciation by geologists in other lines of endeavor of the high quality and large volume of 
scientific work being done by geologists in the petroleum industry. 

The committee for publications under the chairmanship of J. V. Howell was assigned 
the new duty this year of selecting authors and soliciting papers on annual development. 
Formerly this was handled by an individual who was appointed by the chairman of the 
technical program committee and, therefore, lacked the year to year continuity which is 
desirable. This committee has formulated a series of suggestions to guide the authors of 
these development papers which when fully applied will lead to greater uniformity and 
more complete reporting of the new and interesting developments of the previous year. 

I can not close a recitation of the particularly helpful service enjoyed by the president 
and the executive committee without mentioning the large measure of efficient aid ren- 
dered by our business manager, J. P. D. Hull, and his headquarters staff. In addition to 
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carrying on the routine duties of the Association in the same efficient manner which he 
inaugurated in 1926, Mr. Hull has furnished sound counsel and advice on many items of 
Association business, as well as performing for the committee many extra tasks and duties 
arising from special circumstances. The president, being located in Tulsa at headquarters, 
has been the special recipient of this helpful aid. Indeed this aid has on frequent occasions 
transformed what could have been an overwhelming burden into a pleasurable task. 

I should also like to acknowledge the splendid coéperation which has been enjoyed - 
throughout the years from the membership at large—no request however large or small for 
aid or assistance in Association affairs has ever been refused. With this spirit among the 
membership there can be no doubt as to the future progress of the Association. 

No person can serve as president of this organization without becoming a believer in, 
and an ardent salesman for the Association and its future. During my tenure of office I 
have come to realize as never before the outstanding position held by this group of pro- 
fessional geologists not only in its service to industry but in the realm of scientific and 
technical societies. We are the largest and only organization in the world whose interests 
are devoted to a single application of science to industry. We are rated by kindred societies 
as young, progressive, and energetic, constantly maintaining a high standard of scientific 
effort while expanding our usefulness to our members and to geology as a whole. 

Geology has never had a wider acceptance in industry, and the importance of the 
geologist and the demand for his services have never been greater. In the prophetic words 
of Ed Owen in his presidential report in 1942, 

Our potentialities for usefulness are rapidly increasing. The Association can already be proud of 
the war record of many of its members. Their intimate understanding of field conditions over the 
whole world, and their ability to perform a wide diversity of technical tasks, endow our men with 
re 4 military and civilian service which insures the constantly growing brilliance of their 
achievements. 


More than 600 of our members are in the Armed Forces, many of them abroad on the 
battlefields throughout the world exposed to the dangers and hazards of the elements and 
the enemy. Our fervent hope is that the day may soon come when these men may return 
to the pursuits of peace. 

A. RopGER DENISON, president 


ExuiBit II. REPORT OF SECRETARY-TREASURER 
(Year ending March 1, 1944) 


Membership.—Membership in the Association continued its upward trend during 1943 
and 1944. Since passing through the depression years of 1933, 1934, and 1935, when our 
membership decreased, we have shown a steady gain. Total membership is now at a new 
maximum of 4,109. During the year 297 new members and associates were added to the 
rolls and 111 were lost because of various reasons, making a total net gain of 186 members. 
At the present time there are 98 applications for membership on hand. Associate members 
total approximately 30 per cent of the membership as compared to 22 per cent in 1940. 
This is due to the large number of young men being accepted during the last few years. 

Many of our members are in the armed forces and have taken advantage of the ruling 
in the by-laws which allows them to retain membership without the payment of annual 
dues. The total number thus retaining membership is 174. 

During the year 19 of our members have passed away. Their loss will be keenly felt 
by the Association. Three of these were honorary members. They are as follows. 
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MEMBERS AND ASSOCIATES DECEASED 


From April 1, 1943 

Honorary—Smith, George Otis, January 10, 1944 
Ulrich, Edward Oscar, February 22, 1944 
van der Gracht, Willem Anton J. M. van Waterschoot, September, 1943 

Active— __ Brewer, Charles, Jr., January 2, 1944 
Clapp, Frederick G., February 18, 1944 
Dickerson, Roy E., February 24, 1944 
Fischer, Otto, June 22, 1943 
Garrett, Lovic P., December 13, 1943 
Kay, Fred H., August 14, 1943 
Martin, George C., June 22, 1943 
Nomland, J. O., May 7, 1943 
Reid, William McCormick, May 11, 1043 
Reynolds, Roy A., June 19, 1943 
Steubing, W. C., October 28, 1943 
Tieje, Arthur J., January 25, 1944 
Ward, Freeman, September 14, 1943 
Wilson, Homer M., July 14, 1943 

Associate— Crumley, Rial Fleming, Jr., July 22, 1943 
Reiss, John Walter, June 4, 1943 


Tables I, II, and III give data concerning the total membership by years, comparative 
data of membership, and geographic distribution. 

Finances.—The usual annual audit, which was published in the March Bulletin, 
showed a net profit of $13,414.39 as compared with $5,482.27 last year. This larger profit 
is due mainly to the collection of the Sidney Powers Memorial Medal Fund which now 
amounts to $5,296.50. Actual profit, exclusive of this fund, was $8,119.89. This is $2,637.62 
greater than last year. 

The cost of publishing the Bulletin was $34,287.92 compared with $43,471.01 last year. 
This saving was brought about by the reduction in the number of pages printed and in the 
lower cost of the lighter-weight paper. During the last three years the cost of the Bulletin 
per copy has been reduced from $0.563 to $0.465 (Table VIII). 

During the year the Association has purchased $21,600 worth of Government savings 
bonds. On April 1, 1944, our investment account stood as follows. 


These investments are divided into several funds as follows. 


An additional $6,100 has been set aside for the purchase of several high-grade common 
stocks but to date no actual purchase has been made. It should be mentioned that all in- 
vestments are made by the executive committee with the aid and advice of a paid financial 
counsellor and after consultation with the Association’s finance committee consisting of 
three members. 
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Detailed statements of income and expenses, with comparative figures for 1941 and 
1942, are given in Tables IV, V, and VI. Investments as of December 31, 1943 are given in 
Table VII. 

1944 Budget.—Table X gives a tabulation of the estimated budget for 1944. With an 
estimated income of $58,850, a total expenditure of $54,675 is expected. This is $5,580 
larger than in 1943 and is due to the item of $5,500 set aside for the tectonic map of the 
United States now in preparation. This map will be distributed at approximate cost by the 
Association during the coming year and our investment should be returned. 

Executive committee meetings.—During the year executive committee meetings were 
held as follows. 


Throughout the entire year the officers have been in close contact by mail or telephone 
and president Denison and past-president Aurin have made several trips to Dallas for 
consultation with members of the Dallas Petroleum Geologists. 

Acknowledgments.—The secretary-treasurer wishes to acknowledge and commend the 
work of the business manager, J. P. D. Hull, and his office force for the excellence of their 
services to the Association. All duties and functions of the Tulsa headquarters have been 
carried out promptly and accurately. He also wishes to thank other members of the execu- 
tive committee and the members of the finance committee for their excellent codperation 


during the entire year. 
RosBert E. RETTGER, secretary-treasurer 


TABLE I 
ToraL MEMBERSHIP BY YEARS 
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TABLE II 
COMPARATIVE DATA OF MEMBERSHIP 
March 1,1943 March 1, 1944 


Number of hotiorarymembers: 13 12 
Total number of members and associates................. 35923 4,109 r 
Total new members and associates....................... 263 246 
Total new members and reinstatements................... 31I 207 
Applicants elected, dues ee 17 7 
Applicants approved for publication.......................... 41 46 
Applicants for reinstatement elected, dues unpaid.............. ° ° 
Recent applications for reinstatement........................ ° 4 
Total applications for reinstatement on hand.............. ° 4 
Applicants for transfer approved for publication............... 6 9 
Recent applications for transfer on hand...................... 4 e : 
Total applications for transfer on hand................... 10 22 
Number of members and associates resigned................... r7 3 
Number of members and associates dropped................... 75 89 
Number of members and associates died...................... 13 19 
Number of members and associates in arrears, previous years. ... 169 139 
Members in ‘arrears, currentsyear. 987 484 
| Total number members and associates in arrears, current year 1,286 653 
| Total number members and associates in good standing..... 2,408 3,317 
‘ 
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652 
TABLE III 
GEOGRAPHIC DISTRIBUTION OF MEMBERS 
March 1, 1944 

19 Massachusetts.......... 17 
Copmectiont © 55 
Dist. of Columbia. ...... 27 
6s jJersey............. 12 
13. New Mexico............ 34 
22 NorthCarolina.......... 4 

North Dakota.......... 2 

Total members in United States.............. 

I 
British Columbia........ I 
British Guiana.......... I 
44 New Brunswick......... 2 
Goste t New Zealand........... 5 
Dominican Republic. .... 4 Nova Scotia... ......... I 


Total members in foreign countries 


Pennsylvania........... 85 
South Carolina.......... 2 
South Dakota........... 5 
10 
17 
Washington............. 12 
West Virginia........... 21 
7 
3,769 

6 
2 
3 

Prince Edward Is........ 2 
I 
Saskatchewan........... 2 
2 
I 
I 
I 
Venezuela.............. 70 

340 
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TABLE IV 
COMPARISON OF ACCRUED INCOME BY CALENDAR YEARS 
Dues 1941 1942 1943 
Bulletin 
Back Numbers, etc. 
Bound Volumes of Bulletin....................... $ 2,288.00 $ 2,152.90 $ 2,859.20 
Back Numbetsof Bulletin... 895.18 550.99 1,448.46 
Special Publications 
Geology or Natural $ 336.54 $ 372.60 $ 592.62 
Geology of Tampico Region*...................... 173-30 146.35 257.10 
Struct. Bvol: of Sow, Galifornia®.... 1.60 
Miocene Stratigraphy of California*................ 220.00 138.10 206.50 
Recent Marine 710.00 105.10 63.00 
Stratigraphic Type Oil Pields*... 1,612.41 3,504.93 1,296.01 
Possible Future Oil Provinces.................000- 1,165.66 571.23 328.24 
Permian of W. Tex: @ 257-45 445.70 
Petroleum Discovery Methods..................... — 573-00 340.00 
Other Income 
Convention Receipts: (NEt) $ 632.84 $ — $ 
Delinquent Dues Charged Off..................... 333-35 378.00 360.00 
Interest. Paulication Pond: 509.90 540.06 518.72 
Profit, sale of Investments, Gen. Fund............. 450.00 60.41 — 
Adjustment of stated value of Investments to lower of 
Regional’ Crogs-SectiOns 123.52 27.10 43-45 
Donations, Powers Medal Fund................... 5,296.50 


* Income of Publication Fund. 
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TABLE V 
COMPARISON OF ACCRUED EXPENSES BY YEARS 
General and Administrative Expenses 1941 1942 1943 
$ 3,750.00 $ 3,750.00 $ 4,250.00 
Payroll taxes (including Penalty & Int)............. — 4,484.87 422.10 
and Telegraph... 349.61 367.27 304.09 
Office Supplies and Expenses....................-- 467.70 304.16 564.22 
210.14 237.41 239-20 
Convention Expense 677.25 350-41 
Depreciation—Furn. and Fixtures.................. 75-75 53-35 III. 33 
Excess of Cost of Investments over lower of Cost or 
Geologic Map of North America!.................. 1,000.00 — : 
Bass-Neumann Oil Analysis!...................... 1,025.13 — = 
Tectonic Map of United States!................... 75-29 188.71 075: 75 | 
Waldschmidt’s Core = 
Revelle-Shepard Oceanography!................... 16.22 = — 
Donation—Soc. of Econ. Paleon. and Min........... 1,100.00 — 1,500.00 
Expense—Dist. Lecture 500.00 500.00 
Expense—Natl. Service 652.26 304.62 
Expense—Amer. Geol. — 327.50 
Publication Expenses 
Postage and Express (Bulletins)................... 1,216.54 977-98 765.30 
Freight, Express, Postage (Other Publ.)............ 49.81 188.71 92.82 
Bulletin Inventory Decrease.....................- 290.20 — — 
Special Publication Inventory Decrease............. I, 119.02 5546.08 


1 Research Fund Project. 
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TABLE VI 
COMPARISON OF NET INCOME BY YEARS 
1941 1942 1943 
Expenses 
General and Administrative....................... 22,320.97 22,530.83 22,059.19 
Excess Income over Expenses................2000005 3,166.91 5,482.27 13,414.39 
TABLE VII 
INVESTMENTS 
ue 
Cost End of 
Year 
1941 Values 
1942 Values 
1943 Values 
TABLE VIII 
CoMPARISON OF Cost OF BULLETIN 
1941 1942 1943 
Total Pages Printed, Including Covers.............. 2,702 2,315 2,118 
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TABLE Ix 
(Section 1) 
SPECIAL PUBLICATIONS 
Geology Geology Gulf ope 
Natural Tampico Coast — Total 
Gas Region Oil Fields (1936) 
(1935) (1936) (1936) 
Inventory 
$1,472.00 $1,493.08 $ 693.23 $ 38.40 $3,696.71 
1,080.00 1,288.27 568.62 34.72 2,971.61 
592.62 257.10 343-63 30.85 1,224.20 
Total Edition............. 2,500 1,575 2,510 940 
Copies on Hand 
368 652 395 480 
270 563 324 434 
Number of Pages......... 1,227 280 1,070 _ 
Cost (inventory) Per Copy. $ 4.00 $ 2.29 $ 1.755 $ 0.08 
Selling Price 
Members and Associates. 4-50 3-50 3.00 0.50 
Non-Members.......... 6.00 4.50 4.00 0.50 
TABLE IX 
(Section 2) 
SPECIAL PUBLICATIONS 
Miocene Recent Stratigraphic Source 
Stratigraphy Marine Type Beds of Total 
of California Sediments Oil Fields Petroleum 
(1938) (1939) (1942) (1942) 
Inventory 
$1,955.25 $ 109.20 $3,840.74 $1,925.70 $7,830.39 
1,898.32 75.60 3,245.30 1,467.55 6,686.77 
206.50 63.00 1,296.01 692.97 2,258.48 
1,530 1,500 2,526 1,539 
Copies on Hand 
790 39 1,361 786 
Number of Pages......... 450 736 go2 566 
Cost (inventory) Per Copy. $ 2.475 $ 2.80 $ 2.822 $ 2.45 
Selling Price 
Members and Associates. 4.50 4.00 4.50 3-50 
Non-Members.......... 5.00 5.00 5.50 4-50 
TABLE IX 
(Section 3) 


SPECIAL PUBLICATIONS 


W. Texas Possible 


Petroleum 
OF Bit Discovery — N. Mexico Future Oil Total 
(1941) Methods (1942) Symposium Provinces 
(1942) (1942) (1941) 
Inventory 
Dec. 31, 1942..... $ 24.25 $ 507.38 $ 136.59 $ 271.27 $ 111.63 $1,051.12 
Dec, 31, 1943... 70.69 290.93 32.34 131.07 526.24 
Sales............... 120.90 340.00 293.50 445.70 328.24 1,528.34 
Total Edition....... go5* 1,500 1, 208** 521 2,052 
Copies on Hand 
Dec. 31, 1942..... 47 729 435 356 277 
Dec. 31, 1943....- 137 418 103 172 3 
Number of Pages.... 81 164 68 a3% 154 
Cost (inventory) Per 
oO Pe $ 0.516 $ 0.696 $ 0.314 $ 0.762 $ 0.403 
Selling Price 
Members and Associates 1.00 1.00 0.50 1.50 1.00 
Non-Members..... 1.00 1.00 0.50 2.00 1.50 
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Bulletin Publication 


$28 ,068 $30, 200 


Special Publications 
$ 1,750 $ 6,100 


Exutsit III. REPort oF 


Possibly the shortest intelligible editor’s report would require only five words, namely, 
“The Bulletin speaks for itself.” On the other hand a fully detailed editorial résumé 
conceivably could, with little padding, consume more than our entire monthly allotment 
of pages. You doubtless will be pleased to learn that your editor favors the former type. 
Nevertheless, it seems necessary briefly to explain some features of the impact of the war 
upon our editorial policies and procedures, even though we well remember Pope’s sage 
warning that you can “explain a thing ’till all men doubt it.” 

We could not conceal from the membership, even if we so desired, the patent facts that 
the contents of the Bulletin have been diminished, and that the quality of the paper has de- 
creased. Note well, however, that we said “paper,’’ not “‘papers,”’ for there is reason to 
believe that the high quality of the contributions of other years has been maintained in 
the articles which appeared in Volume twenty-seven. It has not been possible, however, to 
achieve quite the same balance in subjects presented as was customary in pre-war days. 

With prices of every commodity skyrocketing, the membership will perhaps be pleased 
* to note that the total cost of the Bulletin in 1943 was $27,960, or nearly $4,000 less than 
the all-time high of 1941 when 300 less copies per month were printed than our present 
total issue of 5,000. Moreover, the average cost of each Bulletin in 1943 fell to 46.5 cents 
as compared with a high of 56.3 cents in 1941, and an average cost of approximately 52.5 
for the previous five-year period. The total number of printed pages in 1943, however, fell 
to 2,118, a marked reduction from the all-time high of 2,702 pages in 1941. Inasmuch, 
however, as the total number of words per page of the Bulletin is now nearly 20 per cent 
greater than prior to the July, 1942, issue, the total actual reduction in annual content is 
not as great as the figures at first suggest. The comparative data which provide the basis 
for these statements are given in greater detail in Table I. 

Although editorial staff and contributors alike have been, and will continue to be, 
operating under various rather severe war-time restrictions, it not only appears that we 
have been able to present at least an adequate variety and volume of scientific papers in 
1943, but also that we will be able to increase the total number of pages in 1944. More- 
over, the editor’s perennial fear that there will be a dearth of suitable manuscripts sub- 
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TABLE I 
S1zE AND Cost OF BULLETIN 

— Monthly Total Annual Total Cost per 

Issue Pages Expenses Bulletin 
1937 3,500 2,061 $21,600 $0.515 
1938 3,900 2,174 23,930 0.512 
1939 4,400 2,374 26,650 0.505 
1940 4,700 2,624 30,150 0.535 
1941 4,700 2,702 31,760 0.563 
1942 5,000 2,385 30,650 O.511 
1943 5,000 2,118 27,960 0.465 


mitted has never been fully realized. During 1943, a total of 74 articles were printed, 54 
of the contributions being “‘major papers,” and 20 falling into the category of “geological 
notes.” Although this represents a marked reduction from the 1941 figures, it is a slight 
improvement over our 1942 record. The new editor will take office with a comfortable, but 
far from overwhelming, backlog of outstanding papers awaiting publication. 

Table II shows that the sources of Bulletin contributions have not materially changed 
during the past seven years, although the number of papers written by consulting geolo- 
gists seems gradually to be diminishing, and members of university departments of ge- 
ology, or of the Federal or State geological surveys, are apparently contributing somewhat 
more heavily than in the past. 


TABLE II 
SOURCES OF BULLETIN PAPERS 
Non- Oil- 
Total Convention Consulting * 
Year Convention Company ia Others 
Papers Papers Papers Aine Authors 
1937 83 34 39 45 14 25 
1938 92 49 27 41 16 34 
1939 108 48 28 53 15 40 
1940 112 44 35 53 22 37 
1941 119 56 44 47 19 53 
1942 72 30 42 28 13 31 
1943 74 34 40 30 8 36 


* University, Federal, and State geological survey sources, in 1943, divided as follows: Universities—18, Federal survey 
—g, State surveys—o. 

Inasmuch as uncertainties surrounding my war-time plans have made, and will con- 
tinue to make, me a most unreliable editor, I have, with some reluctance, felt it necessary, 
for the good of the Association, to insist on withdrawing my name from possible considera- 
tion after a one-year term. Perhaps, therefore, you will pardon me if I transgress the usual 
proprieties and make several suggestions which the new incumbent might hesitate to 
advance—and which he, or you, may, for that matter, feel free to repudiate. 

Our general editorial routine is indeed well systemized. The associate editors, many of 
whom deserve glowing individual citations, the committee for publication under the able 
chairmanship of J. V. Howell, and the indefatigable J. P. D. Hull, together with his edi- 
torial staff, do all the work and deserve all of the credit. As a result of their labors it may 
be said that few if any scientific journals give more careful pre-publication scrutiny to their 
printed matter. Nevertheless, we should, perhaps, provide a little greater guarantee of 
continuity of editorial policy, while at the same time provisions are being made for a fairly 
rapid turn-over of editors in order to insure a relatively constant flow of fresh viewpoints. 
At any rate, careful consideration should be given to the wisdom of electing the editor for 
a two-year, rather than a one-year term, and he should, I believe, be eligible for a second 
term only. 
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In March, 1937, the Association published its Comprehensive Index, 1917-1936. By 
March, 1947, the Association should have issued a comprehensive index for the years 
1917-1946. For this date it is, to use the old cliché, already “later than you think.” For 
such an index is not just something that can be whipped into shape by our present staff 
in its odd hours, if any. Particularly is this true because the volume of printed material 
issued during our third decade will not fall far short of equalling the editorial production of 
our first score of years. I suggest, therefore, that the index problem, which I should have 
at least partially solved, but did not, receive early and careful consideration. 

Finally, it may be suggested that the world’s largest geological society might logically 
aspire to sponsor the world’s most influential geological journal. If we have not already 
reached that goal we have at least made large strides in the right direction. But, because 
the Bulletin has now become essentially stabilized, if not stagnant, in style and format, 
perhaps even more rapid progress might be made were we to have the advantage of the 
consensus of all our members, and, possibly, particularly of our younger men, regarding 
what the Bulletin should, or should not, be and do. This composite opinion should, I be- 
lieve, be obtained through a carefully prepared questionnaire on all phases of our editorial 
work, and all aspects of our publications. Were such a questionnaire to be circulated in the 
first post-war year we would no doubt accumulate much pertinent information for the 
guidance of future editors and executive committees. I have the belief that, in connection 
with the growing publications problem, the wisdom of the members, in addition to that of 
the officers, should be tapped in order that this Association, and its editorial products, 
should continue to grow in greatness. 

CAREY CRONEIS, editor 


Exuipit IV. REPorRT OF RESOLUTIONS COMMITTEE 


On the occasion of the twenty-ninth annual meeting of the American Association of 
Petroleum Geologists, in behalf of that Association and the associated Society of Eco- 
nomic Paleontologists and Mineralogists and the Society of Exploration Geophysicists, 
be it resolved that we express our sincere appreciation of the following organizations and 
individuals for their whole-hearted codperation and untiring efforts which have resulted 
in the success of this, our second, war-time conference. 

1. Our host, the Dallas Petroleum Geologists, its officers, convention committees 
and members, for their gracious hospitality. 

2. The management and convention staff of the Baker Hotel, meeting headquarters, 
and the coéperating hotels of Dallas, for their capable housing of our membership during 
present war-time conditions. 

3. The geological societies, State geological surveys, the United States Geological 
Survey and the Geological Society of America, for their instructive and educational ex- 
hibits. 

4. The Petroleos Mexicanos and the Institute of Geology, of Mexico City, for their 
participation in the meeting and for their excellent display of geologic maps and Recent 
volcanic rock specimens. 

5. The officers and various committees of the Society of Economic Paleontologists 
and Mineralogists and the Society of Exploration Geophysicists for their joint efforts con- 
tributing to the success of the meeting. 

6. The publications committee of the Dallas Petroleum Geologists, under the chair- 
manship of S. M. Aronson, for the compilation and publication of the Dallas Digest, an 
innovation which most completely presents the subject matter of the technical program 
and is especially appreciated by all in attendance. 

And, be it further resolved, that we express our appreciation to, and commend the works 
of, the following. 
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1. The business manager and headquarters staff for their continued, capable manage- 
ment of Association affairs during the past year. 

2. The national service committee for its timely and persistent effort directed toward 
the coérdinating of petroleum geology with the successful prosecution of the war. 

3. The numerous members of the Association and its associated societies, who, in 
their civilian capacities, are unstintingly contributing time, thought, and energy to the 
solution of petroleum-industry problems that are of vital concern to our democratic way 
of life. 

In conclusion, we express our pride in, and our admiration for, our fellow members 
and associates who are now serving in the armed forces of the United Nations. We regret 
their absence from this meeting and extend to them our wishes for a speedy, victorious 
return to their wonted pursuits of peace. CLARENCE L. Moopy, chairman 


EXHIBIT V. RECOMMENDATIONS ADOPTED BY BUSINESS COMMITTEE 


The business committee recommends to the annual business meeting that these pro- 
posals be adopted. 

1. The executive committee recommends and the business committee has approved 
the following changes in the constitution. 

ARTICLE I. Name. Delete the words—“the 21st day of April, 1924, for a period of twenty 
(20) years.” 

ARTICLE IT. Object. Delete the words—“To maintain a high standard of professional 
conduct on the part of its members; and to protect the public from the work of inade- 
quately trained and unscrupulous persons posing as petroleum geologists.” 

2. The executive committee recommends and the business committee has approved 
the following changes in the by-laws. 

ArTICLE I, Sec. 2. That the fourth sentence be amended so as to read—‘“‘A bill shall 
be mailed to each member and associate before December first of each year . . . et cetera.” 

That the fifth sentence be amended so as to read—‘‘Members or associates who shall 
fail to pay their annual dues by January first shall not receive copies of the January 
Bulletin or . . . et cetera.” 

3. The executive committee recommends and the business committee has approved 
the following proposal. 

That the Maracaibo Regional Section of the American Association of Petroleum 
Geologists be dissolved and its charter revoked. 

4. The business committee also recommends that the executive committee appoint a 
special committee to formulate a revised code of ethics to be submitted to the Association 
for adoption at the next annual meeting, and that a copy of the new proposed code be 
placed before the membership-at-large through the medium of the Bulletin at least 60 
days prior to the next annual meeting. 

5. The business committee recommends that the executive committee appoint a spe- 
cial committee to study, prepare, and present a method of election of officers by mail 
ballot, together with the necessary changes in the constitution and by-laws and providing 
machinery for the counting of ballots. The method of election so formulated is to be pre- 
sented for consideration at the business committee meeting in 1945. Said special committee 
shall file their report with the executive committee by December 1, 1944, and the executive 
committee shall send a copy of such report to all district representatives of the A.A.P.G. 
and to the presidents of the affiliated local societies by January 1, 1945. 

6. The business committee recommends that the reports of the standing and special 
committees which were read and approved in the business committee meeting be approved 
and published in the Bulletin. 

OrvAL L. BRACE, chairman RoBeErt E. RETIGER, secretary 
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ExuiBit VI. REPORT OF NATIONAL SERVICE COMMITTEE 


The national service committee was established in April, 1941—eight months before 
our country entered the war. Its functions were (1) to recommend plans to the executive 
committee which would enable the Association to render effective service to the nation 
during the existing emergency and (2) to codperate with the National Roster of Scientific 
and Specialized Personnel by recommending the men best fitted to fill such emergency 
positions as might become necessary. 

Under the chairmanship of Fritz L. Aurin, the committee discharged these obligations 
and went far beyond them. It took its mandate from geological tradition, and if it felt 
that work it could do, or information it could supply, would add even slightly to the ef- 
fectiveness of the total war effort, the work was done and the information was supplied. 

The National Roster, which was bewildered and inadequately staffed during the early 
months of the war, seemed somewhat indifferent to the committee’s remarkable compila- 
tion of information on geologists, men with scientific training, successful in meeting diffi- 
culties and emergencies, familiar with a variety of countries, languages, and training—men 
who comprise a large percentage of the American travelers who also are trained observers. 
The committee therefore brought this information to the attention of various military 
agencies and also of civilian agencies in our Government. It created opportunities to dis- 
cuss with men in high official positions, the place of geologists in the war effort. It strove 
continuously for the effective use of all sciences, and particularly of geological science, in 
the war effort. 

At the same time the committee steadfastly opposed the wasteful use of geologists. 
Its position has been that effective use of our resources is more important than sentiment 
and enthusiasm. There will, of course, be brilliant exceptions, but as a rule, a geologist 
working to make available the mineral resources with which to win the war will be of 
greater service to his country than a geologist in uniform, unless the uniformed geologist 
is on an assignment where his science can effectively be applied. 

During the past year the committee has followed the pattern earlier established. It 
has assumed it should work on any activity through which geology or geologists, and in 
particular the American Association of Petroleum Geologists, might shorten the war. 
This has had the approval of the executive committee, and that committee, through our 
president, has been informed of each activity of the national service committee. 

The committee has coéperated freely and completely with military units, scientific 
societies, government agencies, and with individual civilians. It has worked openly and 
aboveboard for those things which it felt were in the national interest. Its information, 
which might in any conceivable way contribute to the war effort, has been given to any 
organization and individual who might, through its possession, help our country. It has 
not been concerned with who received “credit” for information, ideas or achievements. 
It has been greatly concerned when achievement was lacking. 

As a supplement to the original roster, information was gathered concerning the 
present status of our members in the armed forces—rank, military unit and last position 
as indicated by postoffice addresses. In addition to the list in the hands of the district 
representative of the committee, a master list has been established at Association head- 
quarters in Tulsa where, so far as possible, information is kept current. The primary 
purpose was to make sure that information would be promptly available for any branch 
of the military service that wanted to locate a geologist in its own branch without delay 
and to be able to furnish information concerning the training, experience and other 
qualifications of any such geologist. The list serves an important secondary purpose, since, 
through it, our members can learn how they may reach their friends in the service and send 
them the letters that mean so much. This list was published in the December, 1943, number 
of the Bulletin, but the master list is revised as new information comes to hand. 
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In addition to information concerning our own members, the committee obtained lists 
of geology graduates now in the armed services from selected schools. No effort was 
made to completely cover this field, but information was secured concerning more than 
200 geology graduates who are not members of the A.A.P.G. This was done because it 
was realized that, in the event need for a geologist or geologists, arose in some particular 
area, members of the A.A.P.G. might not be available. It was felt that if the committee 
knew of at least 1,000 geologists in uniform the chances that it would be able to supply 
information concerning men who would be available for any assignment in any locality 
would be improved. Incidentally, this information concerning geology graduates, was 
furnished by the committee to the Geological Society of America. It is felt that a complete 
directory of the geologically trained men in this country should be maintained at some 
central point and at the present time the G.S.A. appears to be an appropriate agency to 
establish, compile and maintain such a list. The committee, through its chairman, has 
urged this activity by the Geological Society of America, has advised of its readiness to 
codperate, and has furnished material suitable for incorporation in such a directory. 

The committee has also recommended, through its chairman, that the American Asso- 
ciation of Petroleum Geologists maintain, for ready reference, much more complete and 
up-to-the-minute information concerning the location, experience, and changes in status 
of its members than now is available, with all vital information on a single record that shall, 
so far as possible, be kept current. Decision must be made by the executive committee of 
the Association. 

The desirability of maintaining a full-time representative in Washington for the 
duration of the war was recognized in 1942. The matter was discussed with the committee 
on war effort of the Geological Society of America and it was agreed that if a suitable repre- 
sentative could be found and if the project could be financed, a man to represent the two 
organizations would be maintained in Washington. The Geological Society of America 
was receptive to the idea and it appropriated $5,000 to be used in maintaining such a 
representative in 1942 and 1943. To date no geologist who, in the opinion of the two or- 
ganizations, would be an effective representative and who could afford to undertake the 
assignment under this limited appropriation has been found, and the appropriation has 
not been used. 

Such a representative would supplement, but in no way substitute for, the activities 
of and the help rendered by W. B. Heroy of our committee, and by W. W. Rubey, chair- 
man of the Division of Geology and Geography of the National Research Council, and 
Homer L. Dodge, director of the Office of Scientific Personnel of the National Research 
Council. Many individuals in Washington have helped the committee through information 
and suggestions, but the men mentioned have been extraordinarily helpful. For example, 
it was primarily through the efforts of these men that a limited number of students of 
geology and geophysics in the undergraduate body of our colleges and universities may be 
deferred while they are pursuing their studies. Both the national service committee of 
our Association and the committee on war effort of the Geological Society of America 
were interested, but these men recognized an emergency and took needful action. The 
committees would have been too late. 

Effort has been continued to secure recognition of the need for military geologists in 
the Corps of Engineers. Some success has attended this effort primarily due to the initia- 
tive and persistence of Major Raymond C. Moore who was, for a period, attached to the 
Corps of Engineers in Washington. Any contribution the committee may have made to 
this success was incidental and minor. 

In coéperation with the committee on war effort of the Geological Society of America 
the national service committee established a contact with the Office of the Adjutant Gen- 
eral. We learned that the adjutant general’s office has received a number of requests for 
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officers with geological training and we now have arranged to supply that office with de- 
tailed information, taken in great part from the roster compiled by this committee, so that 
requests for men with geological training may be filled with well qualified and experienced 
men. 
The committee has worked without interruption and also, unfortunately, without 
great success, in the interest of the departments of geology and of petroleum engineering 
in our colleges and universities. It has been recognized that under existing conditions there 
may be an hiatus of about four years following the war during which-almost no men with 
adequate training in geology or petroleum engineering will be graduated from our schools. 
We have felt that the representations by educators and those made by individual geolo- 
gists would probably carry little weight as long as the industry itself manifested no con- 
cern. We therefore attempted to interest the P. I. W. C. in registering a complaint and 
in continuing to press the importance of an adequate training program for the industry. 
Thus far this effort by the committee has had no success although some individual mem- 
bers of the P. I. W. C. recognize the importance of a training program. 

Geology and geophysics were included in the list of “rare” occupations. This resulted 
largely through the individual effort of W. B. Heroy and Rodger Denison of this com- 
mittee. For a period this greatly simplified deferment of geologists of draft age who were 
needed in industry. 

There have been a multitude of minor activities, no one of them important in itself, 
but in the aggregate representing an appreciable amount of the service which this com- 
mittee was established to render. The cases of many individuals, both in the Army and of 
draftees, have received attention with favorable outcome. Like seeds that have been 
planted, many of these activities may not mature for a substantial period. For example, 
about nine months ago, the committee was requested to supply the names of a number 
of men in the Armed Forces who could qualify as cartographers or expert draftsmen. The 
committee promptly provided the names of about 20 such men. Recently a request from 
another Army unit for men with cartographic training was received and the information 
was supplied over night. 

During the year, members of the committee, and in particular Rodger Denison, Fritz 
L. Aurin, M. G. Gulley, and the chairman, have visited Washington many times either 
to discuss specific items or to secure information that might be important to the commit- 
tee, to the Association, and to geology. 

In addition, individual members of the committee have maintained a heavy cor- 
respondence both with geologists in the Armed Services and in the attempt to interest 
officers in responsible positions in the use of geology. For example, as soon as it was learned 
that the Ledo Road in Burma was under construction, letters were sent to the engineering 
officer in charge urging that geologists should be attached to the project and supplying 
names of geologists in the Armed Services who were well thought of to advise on the con- 
struction and maintenance of a road in jungle and mountainous terrane. 

At present there is no yardstick with which effectiveness of the work of this committee 
during the past year may be measured. Its only claim is that it has tried to live up to its 
name. 

I recommend that the national service committee be continued for another year. 

I recommend the appointment of a committee to study and recommend some method, 
or methods, whereby the personnel information concerning our membership may be kept 
current. 

By way of explanation one suggestion has been that it might be possible to devise a 
simple form to be printed on the reverse side of our annual dues notices which would list 
those changes in status which are most subject to change from time to time, and that the 
member could be urged to indicate on this form any changes in his personal status which 
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had taken place during the preceding year. It may be that some other method of eliciting 
this information would be more desirable or more practical. 

It has been further suggested that if the suggestion made above were used, the dues 
notices, after they have served their purpose in the bookkeeping department, could then 
be used as a current card file on the membership. These cards, of course, would not con- 
tain items of information concerning the members which have not changed, nor will 
likely change from the original listing on the individual’s application for membership. 

K. C. HEALD, chairman 


Exutsit VII. REport OF COMMITTEE FOR PUBLICATION 


The committee met at 9:30 A.M., Tuesday, March 21, with ten members present. 

In accordance with a request from president Denison, dated May 29, 1943, this com- 
mittee undertook the solicitation of development papers to be presented by title at the 
Dallas meeting, and to be published in the annual review number. Sixteen papers have 
been arranged, to include the active areas of the United States, Canada, and Mexico, the 
latter countries being added this year. 

Believing that every effort should be made to conserve the time of the authors, and 
to obtain a greater amount of uniformity in these papers, the committee prepared and 
sent to each author, an outline to be followed if desired, and a number of suggestions as 
to phases of development to be emphasized, and will revise and correct this outline for 
further use if the papers resulting show that it has become useful. Especial emphasis has 
been requested on methods of exploration, and geological reasoning leading up to each 
discovery. 

The value of having these papers arranged by a standing committee appeared so ap- 
parent that at the request of the executive committee the arrangements for the 1944 
papers are now being made by the various members of the committee for publications, 
and through their work much of the work has been accomplished during the Dallas meet- 
ing. Thus the authors will be selected, and enabled to commence the assembly of material, 
many months earlier than usual and the last-minute rush avoided. 

The committee is unanimous in its opinion that greater emphasis be placed on re- 
cording in these annual papers the “case histories” of discoveries, and also the changing 
usages regarding formational names, geological “‘tops,”’ or sand designations. 

The chairman wishes here to express his appreciation of the excellent coéperation and 
assistance of the members of the committee, without which the assembling of the develop- 


ment papers would have been a difficult matter. 
J. V. HowE tt, chairman 


Exuisit VIII. ANNUAL REPORT OF GEOLOGIC NAMES AND 
CORRELATIONS COMMITTEE 


The geologic names and correlations committee can report some good progress during 
the past year although the work has been restricted because some committee members 
could spare little time from their regular duties, and travel has been so limited that few 
of them could get together to discuss committee matters. The committee members are 
scattered through the many regions in which petroleum geologists work, and individually 
advise regarding matters of nomenclature, but in recent years most of the work has been 
done by three sub-committees, which were formed to study the Carboniferous, the post- 
Cretaceous, and Mesozoic. 

The Carboniferous committee is now working on its final report. A preliminary draft 
was mailed in October, 1943, to the members of the committee and to many specialists 


’ through the United States. Although there is fairly good agreement in usage regarding 


the classification of the Mississippian rocks, there still appears to be no well defined stand- 
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ard usage for the Pennsylvanian, either in the Appalachian area or in the Mid-Continent 
area. Although agreement has not yet been reached, there has been a very worthwhile 
argument over the best usage, and good progress has been made. It is hoped that a satis- 
factory reconciliation of conflicting views may yet be achieved and a final report issued 
during the spring of 1944. 

The Post-Cretaceous committee has not been on its task so long, but is also getting 
results. It has worked to stimulate and coérdinate stratigraphic correlations in the Gulf 
Coast Tertiary of the United States. Its immediate objective is a Gulf Coast correlation 
chart for Texas, Louisiana, Mississippi, Alabama, and Florida, and it is hoped that it can 
be completed sometime in 1945. Two columns for Texas are already finished, having been 
prepared by the Houston and San Antonio geologists, who have held many conferences to 
reconcile differences. A preliminary chart has been prepared for northern Louisiana, but 
the one for southern Louisiana is not yet completed and discussions will have to be held 
between the geologists of the two sections in Louisiana. Geologists in Mississippi had pre- 
pared cross sections and had the matter fairly well in hand before the sub-committee was 
formed. The sub-committee appointed a Florida local committee to further the work in 
that area, with Mr. Barker as chairman, and they report favorable progress. One of the 
biggest problems of the Post-Cretaceous committee is the correct nomenclature and de- 
scription of downdip formations that either do not appear on the surface or are of different 
facies. They also have a difficult problem to place the boundary between the Oligocene and 
Miocene. 

The Mesozoic committee is the newest one and is getting its work planned. It has 
outlined the problems to be handled and made suggestions regarding the work necessary 
to solve them. It proposes that a standard section or standard sections be set up in the 
Mesozoic rocks for reference; it makes a positive statement that new stratigraphic names 
should be introduced only when they are based on work over large enough areas so that the 
need for such new names is evident. One of the difficulties of nomenclature is the large 
number of geologic names that are introduced as a result of very local work and commonly 
by young and relatively inexperienced geologists. Among the problems are the correlation 
of the groups of the Gulf and Comanche series of the Cretaceous from Texas to Florida; 
the character of the Cretaceous boundary in the subsurface of the Gulf Coast; and the 
relationships of the Eagle Mills-Smackover-Buckner sequence. In the Pacific Coast area 
the committee is studying the age and correlations of the Cretaceous and the character of 
the Cretaceous-Tertiary boundary. In the Rocky Mountains, among other problems, it 
lists the facies changes in the marine Jurassic, the regional stratigraphic and lithlogic fea- 
tures of the Kootanai, and a study of the Upper Cretaceous sandstone and shale tongues. 

As long as geologic work is being done on surface beds and on subsurface formations, 
there will be the necessity of studying geologic names and correlations, and the work will 
never be completed, but always can be improved. The committee on geologic names and 
correlations will continue its work and make as much progress as possible under present 


conditions. 
Joun G. BARTRAM, chairman 


Exuisit IX. REPORT OF COMMITTEE ON APPLICATIONS OF GEOLOGY 


The committee on applications of geology has during the past year coéperated in the 
arrangement of programs of the Texas Academy of Sciences in Austin, in November, 
1943, and has assisted in the preparation of papers before various local affiliated societies 
of the A.A.P.G. Members of this committee have also codperated in extension courses 
given as a part of the Government program. 

The opinion expressed in correspondence as to the form in which efforts of the com- 
mittee, and of the Association, will be most effective is comprised in the following pro- 


gram. 
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1. An attempt should be made to start interest in geology by the public among stu- 
dents below the college grade. 

2. Aid to members of the A.A.P.G. in the preparation of addresses to be given before 
other scientific societies and before non-technical groups, such as service clubs. 

3. The editing of articles in the A.A.P.G. Bulletin to make them more useful to others 
than members. 

1. K. K. Landes of the University of Michigan, has stated: 

While the popularization of geology among adults is desirable, it is also essential that we start 
lower in the age scale. Therefore, we are laying plans to send out a number of speakers after the war 
to address high school assemblies and high school teacher groups. . . . The subject of geology is taught 
in almost no high schools any longer, but where there is a high school teacher with whom geology is a 
hobby, he may inspire a group of students in the subject. . . . In an attempt to interest more high 
school teachers in the State in geology, we are planning after the war a summer session course in 
geology of Michigan. This will be mainly a travel course, with the students spending approximately 
two weeks on the campus and six weeks traveling over the State. Regardless of what subject they 
teach, after taking such a course they will talk a lot of Geology to their high school groups. 


R. M. Barnes states: 


A good project that might be sponsored after the war by your Committee and a group from the 
Pacific Section is the teaching of more and better geology in our Western High Schools and Junior 
Colleges. 


2. There has been only one formal request to the committee for assistance in the prepa- 
ration of papers and this was for a talk before a Rotary Club. However, J. Brian Eby and 
I have aided in the preparation of material for extension courses and for general talks, 
and Dr. Eby has at five different times given a course in the interpretation of aerial pho- 
tographs, extending over twelve weeks for each course. Dr. Eby suggests that the com- 
mittee consider, as a part of this field endeavor, the preparation of scientific news broad- 
casts, but that instead of making the program of the type of those presented by the 
G.S.A. and of those presented by the University of California, the script be written for 
local stations on subjects of local geology, and that the script be presented with the idea 
that it would not be a part of a network presentation, but would be for a single station. 
The committee has not gone into this very cogent suggestion as to its practicability, but 
believes that a real search of these possibilities is desirable. 

3. There are some articles in the A.A.P.G. Bulletin which without modification of the 
text, could be made appealing to others than members of the A.A.P.G. The annual review 
of developments in the different districts should have illustrations in the form of graphs, 
which will serve to orient the general reader, and as an experiment your chairman has 
consulted with the societies in the Gulf Coast area with the thought that the statistical 
part of the review could be shown in graphical form. The exhibit of the Houston Geological 
Society at this meeting is made up to show in two figures the overall picture of exploration 
and development in the Houston District for the year 1943. One of these illustrations shows 
the production and drilling picture by counties. A columnar section shows the distribu- 
tion of wells drilled in the district by geologic objectives. 

It is the thought of the committee that publications by A.A.P.G. members for State 
institutions and State geological surveys should use graphical methods of presentation 
to a larger extent. In this connection, the attention of the members should be called to 
some of the publications of the Department of Agriculture, and especially to Miscellaneous 
Publication 504 by J. A. Bird, ‘“‘Western Ground Waters and Food Production,” issued in 
December, 1942. In this publication the diagrams show the mechanism of ground-water 
movement, and photographs show the use of ground water in agriculture. Furthermore, 
information concerning laws are presented in a single table whereby the pertinent informa- 
tion concerning the legislation of all the western states can be compared at a single 
glance. 
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It is your committee’s thought that idealized diagrams, generalized charts, and other 
material summarizing the texts of geological articles should be used more widely, and 
particularly in reports which are being prepared for the information of the general public 
and which are designed to arouse their interest in the further investigation of geology. 
This is merely carrying a step forward the same idea which we have in our subsurface re- 
ports where we give electrical logs instead of the written description of formations, in 
order to simplify the correlation of wells. 

The committee would emphasize the importance of the placing of geological talks on 
the program of service clubs, chamber of commerce meetings, and academies of science, 
and this can only be done by an effort of the individual members of the Association in 
their respective communities. It is not the thing which can be planned by this committee. 

The committee further recommends that an effort be made to interest elementary and 
high-school science teachers in geology; and that the possibilities of local geologic talks 
over local radio stations be explored by individual members designated by the affiliated 
societies in the communities where there are radio stations. 

Paut WEAVER, chairman 


Added to the chairman’s report as a unanimously approved recommendation is the 
following motion by Geol. S. Buchanan: That the committee on applications of geology 
be authorized through its chairman to invite the various local affiliated societies to ap- 
point local committees on applications of geology. 


EXHIBIT X. REPORT OF MEDAL AWARD COMMITTEE 


Following the approval at the annual meeting in Fort Worth on April 9, 1943, of the 
amendment to the by-laws which provided for a medal award committee, the committee 
was duly appointed. Acting under a prerogative provided by the constitution, I assumed 
the chairmanship of this committee. The rules and regulations to guide the committee’s 
work were adopted by action of the executive committee on April 21, 1943. 

The fund.—These rules gave power to the medal award committee to solicit funds in 
the sum of $10,000 for the “Sidney Powers Memorial Medal Fund.” The first work of the 
committee and one which has engaged its attention throughout the year is this solicitation 
of funds. The first announcement and appeal for funds was sent out on June 15, 1943. 
Since that time the number and amount of contributions by months are as follows. 


During Month Contributors Amount Total Cumulative 
35 280.50 4,141.50 
46 294.00 4,390.50 
71 360.00 4,750.50 
106 572-75 5323-50 
January—1944........... 41 354-00 5,677.25 


Nearly 60 per cent of all contributions both in number and amount was obtained in 
the first 45 days after the solicitations were started. The fund has enjoyed a wide geo- 
graphic appeal with 36 states and 13 foreign countries being represented among the con- 
tributors. The 795 contributors shown in the table are 19.3 per cent of the 4,109 members 
in good standing on March 1, 1944. Individual contributions have ranged from $1 to 
$100, there being 54 of the former and 13 of the latter. The average contribution to date 


has been $7.27. 
The affiliated geological societies were of distinct service to the committee in connec- 
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tion with the medal fund. On the request of the chairman they all brought the fund to 
the attention of our members, and some organized a committee to personally solicit funds. 
The highest percentage of participation by members residing in any geographic unit was 
obtained by this method. The large increase in contributions shown in November and 
December is the direct result of work done by local affiliated societies. 

After approval of the committee, the sum of $5,000 from the funds collected was in- 
vested in Series G United States Government War Bonds. This series is bought at par and 
interest is paid annually at the rate of 23 per cent. 

The medal.—Authority was also granted the committee to adopt a design for the 
“Sidney Powers Memorial Medal” and to have dies executed from which to stamp the 
medal. A design was submitted to the committee and approved. A contract was entered 
into with the Medallic Art Company, 210 East 51st Street, New York, for execution of the 
design and cutting the dies, for the sum of $675. Work has progressed so that in the near 
future the dies will be available for stamping a medal. The exact cost of a single medal in 
14-carat gold can not be exactly determined until the dies have been cut, but will be some- 
where between $175 and $225. There will be an additional charge of $30 per medal for the 
replaceable name plate which allows the name of the recipient to be stamped on the 
medal, rather than being engraved after the medal is struck. 

Work of committee.—In addition to the two items previously mentioned, the activity 
of the committee has included an extensive exchange of ideas with respect to methods of 
examining candidates for the award, and with organizing a symposium of ideas concern- 
ing what character of achievements can be regarded as worthy of a medal award. The first 
meeting of the committee, held on March 21, 1944, in connection with the annual Associa- 
tion meeting, was for the final disposition of these and other questions. 

No candidate for the medal was officially considered by this committee since the fund 
was incomplete and had produced no income. With the investment of the funds here indi- 
cated in war bonds there will be in 1946 adequate funds for awarding a medal. 

Since this is a standing committee, all records of correspondence and actions of this 
committee will be handed to the newly appointed chairman. 

A. RopGER DENISON, chairman 


ExuIBiTt XI. REPORT OF DISTINGUISHED LECTURE COMMITTEE 


During this second year of its activity, the distinguished lecture committee worked to 
organize its program more efficiently. It was the aim of the committee to improve its 
service to the affiliated societies: (1) by submitting its list of speakers for the season be- 
fore the society meetings began; (2) by offering one speaker for each month from October 
to May inclusive; (3) by arranging each tour well in advance of its scheduled date; (4) 
by supplying abstracts or synopses of the lecture whenever possible. 

The committee has been successful in securing ten outstanding scientists, qualified to 
speak on subjects of broad interest to geologists. In an effort to widen the scope of the 
lectures, the committee invited distinguished speakers from our neighbor nations of 
Mexico and Canada to discuss important and timely developments in their countries. 

The affiliated societies have again responded enthusiastically to the program of the 
committee. Requests for speakers have been received in numbers commensurate with the 
financial ability of the societies to participate, and the societies have been supplied with 
the requested speaker in virtually all instances. Speakers have been brought to 23 affiliated 
societies and sections, and only two were unable to participate. By the close of the lecture 
season, approximately rro lectures will have been delivered. The revolving fund of $1,000, 
which the association has advanced to this committee for its operations, has been kept 
actively in motion, and every society has paid its obligations promptly so that the fund 
is still intact. 
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As a result of its activities this year, the committee feels that the program of the dis- 
tinguished lecture committee should be continued and systematized so that the local 
geological societies will be kept abreast of the new thoughts and developments in geology 
It is the committee’s hope that if the committee is continued it will be able to present a 
fairly complete list of speakers on a variety of subjects of broad interest well in advance 
of the opening of the 1944-45 season of technical meetings. 

Finally, the committee wishes to thank again the distinguished scientists, who agreed 
to sacrifice their personal comfort in order to bring their contributions to the local groups. 
These men are: 

W. Taylor Thom, Jr. Princeton University 


Claude E. ZoBell Scripps Institution of Oceanography 
Richard Joel Russell Louisiana State University 


Ezequiel Ordonez Comision Impulsora y Coordinadora de la Investigacion Cientifica, Mexico 
Fred M. Bullard University of Texas 

Sam H. Knight University of Wyoming 

George S. Hume Oil Controller’s Office, Canada 


G. Marshall Kay Columbia University 
John Emery Adams __ Standard Oil Company of Texas 
Gayle Scott Texas Christian University 
Joun L. FERGusSON, chairman 


Exursit XII. REPorT OF COMMITTEE ON COLLEGE CURRICULA 
IN PETROLEUM GEOLOGY 


This is the fourth annual report of the committee on college curricula in petroleum 
geology.* The early concern of this committee, as its name implies, was with the needs in 
petroleum geology, but much of what was learned and compiled was applicable to geology 
in general. At any rate, the committee did not hesitate to broaden the scope of its inves- 
tigation and of its recommendations beyond the field of petroleum geology. 

Since this country entered the war there have been many changes in educational 
routines. Courses have been concentrated and the time of training in numerous subjects 
has been reduced. Some courses have been dropped and new ones have been added. Thus, 
the whole system which was at first under scrutiny by this committee has been modified, 
and as a consequence new questions have arisen for consideration. We have postponed 
further study of the normal curricula and have looked more particularly into problems 
relating to the acceleerated courses, the teaching of geology for military uses, and how 
these problems may affect post-war educational programs. 

Our first approach to these war-time questions of education was outlined in our third 
report. Subsequent to the appearance of this report, further ideas were solicited from the 
several members of the committee. Their replies were summarized in the form of a letter 
questionnaire which was then mailed to the heads of the geological departments of 86 
institutions widely scattered throughout the country. In this manner we attempted to get, 
not only the views of the committee but also the opinions of the men who are actually 
engaged in the problems of teaching geology at the present time. From these 86 institutions 
31 answers were received, and in nearly all cases the comments were very much worth 
while. 

It is our purpose in this year’s report of the committee to summarize the significant 
material in these questionnaires and in the replies thereto. Accordingly, we are dividing 
the subject under the same six heads that were used in the correspondence. 


* First report published in the Bulletin, Vol. 25 (1941), pp. 969-72. 
Second report published in the Bulletin, Vol. 26 (1942), pp. 943-46. 
Third report published in the Bulletin, Vol. 27 (1943), pp. 694-97. 
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1. Accelerated program of instruction.—In many institutions so-called accelerated pro- 
grams of instruction in geology, as well as in other subjects, have been adopted as a war 
emergency measure. The question has been raised as to whether such accelerated courses 
should be continued after the war. We have the following from one of our members. 


If by “accelerated program” we mean that the same length of time will be devoted to a course as 
formerly was devoted to it in the normal prewar program, then it might be quite desirable to continue 
such a program indefinitely, at least at some institutions. Accelerated programs, however, should be 
optional] and the customary program of two semesters per year, or four quarters per year, should also 
be offered. Few students could stand the pace of three years of continuous accelerated program with 
no vacation. The accelerated programs now in force provide for practically no vacation for either 
student or instructor. If, on the other hand, by “accelerated program” we mean an abbreviated 
course in Geology, that is, a so-called “short course,” then I am emphatically against it. The old 
saying that a little knowledge is a dangerous thing is especially true in Geology. 


Most of the professors who commented on this paragraph were in entire agreement 
with it. They pointed out that three of the principal objections to these accelerated cur- 
ricula in geology, where the work is practically all in the laboratory or classroom, are: (1) 
that the student does not receive the field experience which is so necessary in this science; 
(2) that the instructor has no opportunity for his own field investigations or other re- 
search; and (3) that there is little opportunity for the student to make enough money to 
meet his financial obligations. We quote from one correspondent: 

I am strongly and unalterably opposed to the “accelerated program” for anything but a war 
emergency. To be sure it requires only simple arithmetic to demonstrate that in three years of in- 
struction given continuously for twelve months in each year the same amount and the same content 
of courses can be covered that is ordinarily done in a four-year curriculum. But I deny that the man 
graduating from the three-year program is as well educated or as ready to take his place in profes- 
sional work as the man graduated from the four-year program. I would maintain this point for any 
field of science or art, but I think it is particularly important for geologists to whom field experience 
is such a necessary and valuable asset. Quite apart from the experience of a summer camp or summer 
job which must be de::ied to the three-year man, there is the factor of maturity. Normally there would 
go with a Bachelor’s degree a certain amount of maturity, and I am speaking now of the maturity that 
only time itself can develop. In this the three-year program must inevitably fall short. I am aware that 
it is possible to ‘‘pre-age” whiskies and by synthetic means to speed up the ripening of fruits and 
vegetables, but I have yet to hear of a successful process for pre-aging a youth. 


2. Princeton experiment.—Princeton, in the summer of 1943, repeated its experiment 
of offering certain courses in geology open to High School pre-seniors. This ‘‘experiment”’ 
was briefly described in our third report.* It is a plan for giving selected High School pre- 
seniors a summer field course in geology, which is primarily intended to show them whether 
or not they may be interested in this science as a profession. It is not to be offered as a 
substitute for college training. In our questionnaire we asked, “What are your opinions 
concerning this method of accelerating the training in geology? Do you have any sugges- 
tions regarding duplication or expansion of the plan under the auspices of several institu- 
tions after the war is over?” To these questions we had numerous replies which indicated 
that the exact nature and object of the plan are not fully understocd. However, because 
of the references to the important subject of teaching geology to High School students, we 
quote as follows. 

(a) I do not favor this experiment as a means of “‘accelerating’’ the training of geologists, but I do 
think it is very desirable that high school students have an opportunity to at least learn that such 
a field as geology exists and possibly to get some real acquaintance with it before coming to college. 
Otherwise Geology departments must always suffer a certain handicap in competition with, for ex- 
ample, physics, chemistry and biology for the better students. 

(b) An early interest in Geology as a science can be developed in secondary schools, but I am 
not strongly in favor, at this time, of offering University instruction to pre-University students. 

(c) The Princeton Experiment is interesting, and there is no reason why high school students 
cannot get considerable geologic training in such a course if it is not made too technical. I believe 


* See Bull. Amer. Assoc. Petrol. Geol., Vol. 27 (1943), p. 695. 
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the principles of any natural science can be started to good advantage in high school. Such courses, 
however, should not take the place of the fundamentals of mathematics, language, and history. There 
are too many high school students trying to follow scientific courses without the respectable founda- 
tion for them. 

(d) Ido not think that the Princeton experiment is a feasbile thing for a large number of students; 
however, I am very much interested in the idea back of this experiment which is to interest students 
at a very early age in geology. We all realize that numbers of geologists come by way of the early boy 
habit of collecting. I dare say that most of our paleontologists and mineralogists came through that 
route. 

(e) There is an advantage in stimulating interest in geology among high school students but it 
seems to me that the average high school boy does not have a sufficient background in science to 
benefit to any great extent from such a course. 

(f) I think the plan is excellent in that it introduces students to geology under the most favorable 
circumstances, i.e. in the field. Furthermore, it fills a need resulting from the fact that few high schools 
offer geology courses, whereas almost all offer chemistry and physics. In other words, it gives high 
schoo] students an opportunity to find out what geology has to offer, as well as the other physical 
sciences. I should like to go further, and suggest that a move be started to introduce the teaching of 
geology in the high schools on the same basis as chemistry, and physics. If the reason for the lack of 
understanding of the usefulness of geology and geologists in modern warfare is to be found anywhere, 
I suspect it is in that we do not start soon enough in introducing people to it. 

(g) In my opinion consideration of the Princeton experiment should be tabled until after the 

war. 
(h) With regard to the Princeton plan of offering courses to high school pre-seniors, our own 
experience has been that the ordinary freshmen are so poorly grounded in fundamental mathe- 
matics, physics, and chemistry that they are hardly prepared to appreciate the fundamental geologic 
relations until the sophomore or junior year. On the other hand, the “edge” of keen interest is fre- 
quently removed by high school courses in geology, and I fear this might be true to some extent of 
such courses as Princeton has been offering. Few high school students have had sufficient training in 
solid geometry and descriptive geometry to appreciate viewing things with the three dimensional 
perspective so necessary in many types of geologic observations. 

(i) The Princeton experiment is a bold attempt to meet a long recognized problem confronting 
geology departments, Since geology is the application of mathematics, physics, chemistry, and 
biology to the earth, it is desirable that a student in geology have some knowledge of these basic sub- 
jects before he begins the study of geology, and these are commonly prerequisites to courses in geology. 
The result is that geology is the last science to which a student is introduced. By that time, many 
students have already chosen to enter one of the basic subjects and are lost as geology prospects. 
Yet, if they enter geology courses before attaining some knowledge of the basic sciences, the intel- 
lectual and academic level of those courses must be correspondingly lowered. The tendency will be 
for them to proceed to more advanced courses in geology, because they have already “had’’ the in- 
troductory courses, and get along without the desirable background in the basic subjects. The final 
product will be geology majors with a weak foundation. The complaint in the past has been that many 
geology students have inadequate training in the basic sciences. The Princeton experiment will meet 
the problem of attracting more men into geology. It will be an interesting experiment to watch, but 
should be regarded as an experiment until its success may be fully established. 


3. The teaching of geology for application in warfare.—While all are agreed that officers 
in Army and Navy, and all fliers should have some knowledge of geology, there is con- 
siderable divergence of opinion as to how, when, and where the subject should be taught 
for use in the present war. All are agreed that it should be taught in the future. The fol- 
lowing quotations from letters written by members of our committee will indicate the 
trend of ideas. 


There is little disposition among authorities to include any geology per se in prescribed courses 
for Army and Navy trainees. 

I question the advisability of now recommending a geological curriculum in military training. 

I would not recommend to universities that they teach “military geology.” 

Now is the time to start teaching military geology, however long the war. If it is not taught dur- 
ing this war, it probably will not be taught after the war is over. 

We should encourage the introduction of a geological course in our military curriculum, rather 
than a course in military geology in our geological departments. 

Geology must be added to the list of subjects offered at our naval and army schools. 


These comments by members of the committee were frequently duplicated by those 
professors who replied to the questionnaire. Briefly we may summarize the consensus as 
follows. 
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(a) Every effort should be made to urge the introduction of the teaching of geology at 
such schools as West Point and Annapolis. 

(b) In the teaching of geology at military and naval institutions, the object should 
be, not to make geologists out of officers, but to point out where geology, applied by ex- 
perts, can be of help in military and naval operations. This can well be done by citing 
actual examples, along with the basic instruction (see #6, below). 

(c) For present needs, each larger military unit should have a staff of well trained and 
experienced geologists as advisors. 

( d) “Military geology,” as such, should not be offered as a course in a regular college 
curriculum. Instead, engineering geology should be taught, with pertinent examples of the 
application to military uses. 

These points are well summarized by one of our correspondents, from whom we quote. 


I take for granted that all teachers of geology now are making constant applications of their 
subject by discussing in their classes the present miliary campaigns. I think too that boys who are 
going into the Army should be given every opportunity to take as much geology as possible. The 
trouble about organizing a military curriculum just now lies in the fact that the Army needs the serv- 
ices of mature, widely trained geologists. 

However, I do not think that there is any question that any officer would be much more efficient 
if he had training in courses in general geology, physiography, and the use of topographic maps. 
Any knowledge which has to do with terrain certainly would be of value to an officer. 

In this connection, I remember a statement _ rom one of my own boys who was an officer con- 
nected with the placement of men. “Whenever,” he said, “I find a man who has had training with 
topographic maps, I mark him as officer material.” I think this is significant. 

Recently, I have been reading a number of books to see just how a knowledge of physiography 
might be beneficial to an officer. For example, I have read Karl von Clausewitz On War and Ferdinand 
Foch The Principles of War. Terrain, with shock and fire power, often turns the battle tide. 

I have been able to secure many of the references in the bibliography of the G. S. A. As I study 
them, I think that it is more and more the duty of our geological organizations definitely to urge that 
geology be made a part of the training at West Point and Annapolis. 


4. Subjects that should be taught.—In our third report* we listed certain subjects which 
were suggested as appropriate in a course, or in a curriculum that would stress the appli- 
cations of geology to army and navy operations. These we list here with additions and 
modifications resulting from suggestions from our correspondents. 


a. The geology of water resources, both surface and subsurface; their occurrence, recovery, and 
utilization. Also the rejuvenation of damaged wells 

b. Geology in relation to camp location, camp sanitation, drainage, et cetera 

c. Geology, as related to the location of roads, railroads, airfields, heavy-gun emplacements, 
docks, et cetera : 

d. The topography and physiography of land forms in relation to troop movements, military 
strategy and tactics 

e. The use of aerial photographs in the recognition of land forms and surface features 

f. The nature of streams as bearing on their use as defense lines, as barriers to movement, and as 
aids in transportation 

g. Types of shore lines and their relation to landing operations 

h. The geology of earth (rock) materials for the construction of roads, airfields, fortifications, 
el cetera 

i. The geology of soils 


5. Textbooks.—Textbooks and reference books suggested for teaching the relations of 
geology to military and naval operations are the following. 


D. W. Johnson, Battlefields of the World War 

H. E. Gregory’s Military Geology and Geography 

R. F. Legget’s Geology and Engineering 

Ries and Watson’s Engineering Geology 

C. F. Tolman’s Groundwater 

Chas. E. Erdmann’s “Application of Geology to the Principles of War,” Bull. Geol. Soc. America, 


Vol. 54 (1943), PP. 1169-94. 
Siegrist and Platt’s “Bibliography of Military Geology and Geography,” Geol. Soc. America 


* Bull. Amer. Assoc. Petrol. Geol., Vol. 27 (1943), p- 696. 
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6. Examples of the value of geological knowledge in warfare.—Several cases illustrating 
how geological information may be of use under conditions of modern warfare were cited 
in our questionnaire with the request that more be reported. These, together with several 
more examples, are here outlined. 


(a) An army aviator, on a recent visit to his Alma Mater, was asked what course of study he had 
taken at the university had helped him most in flying. He replied, “Geology.” He had found that 
an elementary course in geology enabled him to recognize the terrain over which he was flying and, 
on one occasion, told him that he was lost because of a recognizable difference in landforms. _ 

(b) A coast defense battery on the Pacific Coast was thrown out of adjustment by the discharge 
of a single gun, because this battery was located on a block that had slumped from an escarpment. 

(c) A trench for waterline wasexcavated for a considerable distance transverse to the bedding of a 
formation made up, for the most part, of thin-bedded limestone. A better route might have followed 
the strike along one of the soft members, with only a short part of the course across the strike. 

(d) An air field, because of political considerations, was located in a swamp. Problems of drain- 
age and cut-and-fill were inevitably involved. The location of “borrow pits” and the most effective 
way of draining the swamp were geological problems. 

(e) An air field, which was constructed on a slightly sloping surface, had a bad water problem 
since during rains the lower halfof the field became flooded. In surfacing the field a shallow bed of 
permeable sand was exposed about midway down the field and during rains this sand simply poured 
water out onto the field. This difficulty was very simply cured by a geologist who was on the ground. 
He had a trench cut across the upper end of the field, which went through the water-bearing sand and 
diverted the water flow. 

(f) An attempt was made to secure water for an air field by drilling a well on a knob of meta- 
morphic rock which projected above the coastal plain. The only chance to get water was in crevices 
of this rock, and only a trickle was obtained. Half a mile away the heavy sands and gravels of the 
coastal] plain were saturated with water. 

(g) There have been cases of ground-water pollution due to improper location and construction 
of sewage disposal systems. 

(h) Floods encountered in certain areas, where the army was advancing, caused difficulties which 
could have been largely avoided by a knowledge of hydrography. 

(i) About 2 years ago it was proposed to construct a large cantonment on the edge of a high range 
of hills. The requirements were a broad flat area for the cantonment and, adjacent to it, a rolling-to- 
mountainous area, partly wooded, for maneuvers. A group of officers visited the area and obtained 
information about possible sites by inquiring among the residents. They planned to tour the area and 
inspect these sites, but in advance they visited the geological department of the local university to 
look at the topographic maps. They were shown that much more information could be obtained from 
geologic maps. The contour interval on the topographic maps was too great to reveal the difference 
between flat areas and gently rolling hills, but the geologic maps indicated the distribution of terrace 
deposits, so that three suitable areas were easily selected from among many which looked possible on 
the topographic maps. 

(j) At a certain camp, situated on the Atlantic coastal plain, 10 wells were ordered drilled to 
4,000 feet, without any consideration of the geology of the region. It could easily have been shown that 
crystallines would be encountered at about 2,000 ft. and that no potable water be obtained below 
about 500 ft. The wells were started big enough to go to 4,000 ft. and deep-well pumps were obtained. 
They started in Pleistocene and found abundant artesian water at less than 400 feet. 

(k) It is reported that the advance of the British in North Africa was greatly assisted by advice 
from a geologist who had specialized on sand dunes and desert topography. 

(1) On an island in the Pacific a superior officer ordered that a road be macadamized with a vol- 
canic tuff which was exposed in the vicinity. After the work was completed, the rainy season came on 
and the tuff disintegrated to such an extent that the army vehicles bogged down. Upon learning that 
one of the younger officers was a geological engineer, the officer in charge instructed him to investigate 
the situation. The geologist discovered that the tuff was highly altered and contained a substantial 
amount of clay. Upon examining other exposures on the island, he found an outcrop of volcanic brec- 
cia, still in a good state of preservation, close to the road. When this material was employed, the road 
held up excellently, even during the wet seasons. 


Summary.—We may summarize the main opinions expressed by our committee mem- 
bers and to our committee by teachers of geology as follows. 

(1) Accelerated courses in geology should not be continued after the war emergency 
ceases to exist. 

(2) Opportunities should be given to High School students to learn something of the 
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meaning and scope of geology, but care should be taken to see that such early instruction 
be not substituted for more advanced fundamental training of university grade. 

(3) Military geology, as such, should not be taught in our college curricula, but, in the 
teaching of general geology and especially engineering geology, every opportunity should 
be taken to illustrate applications of this science to warfare. 

(4) By all means geology should be introduced into the curricula of our military and 
naval schools to the end that our army and navy officers will appreciate the importance 


of geology in modern warfare. 
F. H. chairman 


Exursit XIII. REport OF RESEARCH COMMITTEE 


A majority of the members of the research committee attended the annual business 
meeting of the committee at Dallas, Texas, March 21, 1944. The following business was 
reported and approved. 


PRESENT PROJECTS 


1. Tectonic map of the United States.—P. B. King reports that color proof will be ready 
within the next few weeks. Date of publication remains uncertain. 

2. Permian volume.—Preparation of this volume is being suspended for the duration, 
according to the editor, R. K. DeFord. 

3. Report on migration and accumulation of oil.—Results of earlier conferences and 
questionnaire arranged by Van Tuy] and Parker are expected to reach mimeograph stage 
during the coming year. Appropriation of $50 by the Association to meet publication 
expense is recommended by the research committee. 

4. Review of petroleum geology in 1943.—Second annual survey and bibliography of 
new developments and thought in petroleum geology, geophysics, and engineering by the 
faculty of the Colorado School of Mines, arranged by Professor F. M. Van Tuyl, will be 
summarized at Association meeting and published in full in the April, 1944, issue of the 
Colorado School of Mines Quarterly. In the future a contribution by the Association of 
$200 or less for abstracting and searching of literature may be needed when graduate 
student help is again available. 

5. Relation of crude-oil characteristics to stratigraphy.—Lack of laboratory facilities 
has prevented making additional analyses for the Tulsa Geological Society project of study 
of petroleum from Mid-Continent fields. Attention is called to reports of similar studies 
by Crawford, Dickey, and Bell, and Barr, Morton, and Richards. 

6. Study groups.—Present conditions discourage either the continuation or organiza- 
tion of study groups. However, a new group studying the petrology of sediments is active 
at Midland, Texas. Meetings were devoted first to more precise meaning and use of petro- 
graphic terms, subsequently to regional problems of petrology. Certain other research 
groups continue meetings more or less regularly. 

7. Research conferences.—Continuation of conferences sponsored by the research com- 
mittee as part of the annual meeting of the Association meetings was approved, the sub- 
jects and arrangements to be determined later. At the 1944 meeting in Dallas, the following 
conferences had attendance approximately as follows: Connate Waters, 150; Estimation 
of Reserves, 200; Origin of Oil, 350; Petrology of Sediments, 350. 

8. Special volume on geology of South America.—Progress is being made on this special 
volume which is to include translation of former papers and of several new papers, 
publication being planned within 2 or 3 years by the Association. The geological map of 
South America sponsored by the Geological Society of America may reach preliminary 
publication stage late this year. A. I. Levorsen is chairman for both of these projects. 
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NEW BUSINESS 


Resolutions were adopted as follows. 

1. That the Association publish a special volume on the “‘Geology of Condensate-Type 
Fields.” 

2. That the Association take steps looking forward to the ultimate publication of one 
or more special volumes on oil fields outside continental United States. 

3. That the associate editors should secure articles for the Bulletin extending de- 
scription and giving reanalysis, where needed, of older fields, especially fields of large 
yield or of special significance. 

4. Suggesting that the executive committee send letters of commendation to the 
American Petroleum Institute and its appropriate committees for the important research 
work being done under A.P.I. Research Projects 43 a, b, and c, entitled ““Transformation 
of Organic Matter to Petroleum and Recognition of Source Beds,’ and express apprecia- 
tion of the important contributions to the Association programs which have been and are 
being made by those active in these research projects. 

5. Recommending that the Association should offer financial support of as much as 
$1,000 toward the geological map of South America; $1,000 for A.P.I. Research Project 
43; and financial support when possible to similar appropriate projects as a matter of gen- 
eral policy. 

6. That the research committee invite the East Texas Geological Society to develop 
a symposium on the East Texas basin for presentation at the general evening meeting 
sponsored by the research committee at the next annual meeting of the Association. Pre- 
sumably study groups will be arranged to assemble and coérdinate the evidence bearing 
on fundamental problems of petroleum geology, the East Texas Society inviting the co- 
operation of other societies, as may appear desirable. Subsequent symposia of other im- 


portant basins are contemplated. 
M. G. CHENEY, chairman 


Exurisit XIV. Report OF REPRESENTATIVE ON DIVISION OF GEOLOGY AND 
GEOGRAPHY OF NATIONAL RESEARCH COUNCIL, 1943-1944 


Reference is made to the November, 1943, issue of the Bulletin for report of the annual 
meeting and of the current activities of the Division of Geology and Geography of the 
National Research Council. 

Subsequent developments include the publication of the following reports. 

1. “Report of the Committee on Marine Ecology as Related to Paleontology, 1942-1943,” Harry S- 
Ladd, chairman, 32 pp.; price, $0.50 (National Research Council, The National Academy of Sci- 


ences, 2101 Constitution Ave., Washington 25, D. C.). 
2. “Report of the Committee on the Measurement of Geologic Time, 1942-1943,”’ A. C. Lane, chair- 


man, 40 pp.; price, $0.50. 

3. Correlation chart Number 12 prepared under the auspices of the Committee on Stratigraphy: 
“Correlation of the Cenozoic Formations of the Atlantic and Gulf Coastal Plain and Caribbean 
Region,” by C. Wythe Cooke, Julia Gardner, and Wendell P. Woodring, Bull. Geol. Soc. America, 


Vol. 54 (1943), PP. 1713-23. 


Similar charts on the marine Cenozoic formations of western North America by Chas. 
E. Weaver, chairman, and on Pennsylvanian formations of North America, Major 
Raymond C. Moore, chairman, will be published likewise at early date. 
Transactions of the 24th Annual Meeting (1943) of the American Geophysical Union 
were published by the National Research Council in three parts. 
Part I. Sections of Geodesy, Seismology, Meteorology, Terrestrial Magnetism and Electricity, 
Oceanography, Volcanology, and Tectonophysics, October, 1943, pp. 1-332} price, $3.50. 


Part II. Section of Hydrology, January, 1944, pp. 333-783; price, $4.00. 
Part ITT. Section of Hydrology, November, 1943, pp. 1-99} price, $1.00. 
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Orders for these publications should be addressed to General Secretary, American 
Geophysical Union, 5241 Broad Branch Road, N.W., Washington 15, D. C.; checks paya- 
ble to ‘‘American Geophysical Union.” 

While chairman of the Division of Geology and Geography, Walter H. Bucher, in a 
paper entitled ““National Research Council and Cooperation in Geological Research,” 
discussed the past, present, and future activities of the National Research Council. Its 
services to geology can come both in the field of geology proper and particularly in the 
borderland fields between geology and other sciences. This article was published in the 


Bulletin of The Geological Society of America, Vol. 53 (1942), pp. 1331-54. 
M. G. CHENEY, representative 


MINUTES OF BUSINESS COMMITTEE 
BAKER HOTEL, DALLAS, TEXAS 


MARCH 21, 1944 


The meeting was called to order at 1:45 P.M. by Orval L. Brace, chairman. 
The following members were present. 
Executive Committee: A. Rodger Denison, Fritz L. Aurin, Robert W. Clark, Robert E. 
Rettger, and Carey Croneis 
Business Committee: Orval L. Brace, chairman; Robert W. Clark, vice-chairman; Robert 
E. Rettger, secretary 
Members-at-large: Walter R. Berger, R. I. Dickey, Frank A. Morgan, E. O. Markham, 
W. B. Heroy 
Division of Paleontology: J. Harlan Johnson, H. B. Stenzel 
District Representatives: 
Amarillo: Elisha A. Paschal 
Appalachian: M. Gordon Gulley 
Capital: L. W. Stephenson (represented by Ralph W. Imlay) 
Dallas: Dilworth S. Hager 
East Oklahoma: Lucian H. Walker (represented by W. B. Wilson), R.Clare Coffin, 
T. C. Hiestand (represented by A. K. Wilhelm) 
Fort Worth: C. E. Yager 
Great Lakes: Darsie A. Green, Edward G. Cole (represented by Stanley G. Elder) 
Houston: W. B. Moore (represented by George S. Buchanan), S. G. Gray, R. C. Bowles, 
Leslie Bowling 
Michigan: Rex P. Grant 
New Mexico: Hugh A. Tanner (represented by W. E. Scott) 
New York: Lewis G. Weeks 
Pacific Coast: James C. Kimble (represented by W. D. Kleinpell), Karl Arleth (repre- 
sented by R. G. Reese), Max L. Krueger (represented by Harold W. Hoots) 
Rocky Mountain: Charles S. Lavington 
Shreveport: J. D. Aimer 
South America: Philip E. Nolan (represented by Roger H. Sherman) 
Southeast Gulf: Tom McGlothlin (represented by Henry N. Toler) 
Southern Louisiana: Gordon I. Atwater 
South Permian Basin: Oscar R. Champion 
South Texas: Robert N. Kolm 
Tyler: T. C. Cash 
West Oklahoma: R. W. Camp 
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Wichita: William C. Imbt 

Wichita Falls: W. C. Bean (represented by Robert Roth) 

1. Seating of representatives.—Motion was made, seconded, and carried that members 
of the business committee not present at roll call may be recorded by the secretary if they 
report to him at the close of the session. 

2. Minutes of previous meeting.—It was moved, seconded, and carried that the reading 
of the minutes of the last meeting of the committee be dispensed with, as they had been 
published in the Bulletin, and that the minutes of said meeting be adopted without 
change. 

3. Report of special national service committee, K. C. Heald, chairman (Exhibit VI).— 
It was moved, seconded, and carried unanimously that the report, with its recommenda- 
tions, be accepted and referred to the annual business meeting, with the recommendation 
that it be not read, but that it be published in the Bulletin. 

4. Report of committee for publication, J. V. Howell, chairman (Exhibit VII).—It was 
moved, seconded, and carried unanimously that the report be accepted and referred to the 
annual business meeting, with the recommendation that it be not read, but that it be pub- 
lished in the Bulletin. 

5. Report of committee on geologic names and correlations, John G. Bartram, chairman 
(Exhibit VIII).—It was moved, seconded, and carried unanimously that the report be 
accepted and referred to the annual business meeting, with the recommendation that it 
be not read, but that it be published in the Bulletin. 

6. Report of committee on applications of geology, Paul Weaver, chairman (Exhibit IX). 
—It was moved, seconded, and carried that the report, with its recommendations, be ac- 
cepted and referred to the annual business meeting, with the recommendation that it be 
not read, but that it be published in the Bulletin. 

7. Report of medal award committee, A. R. Denison, chairman (Exhibit X).—It was 
moved, seconded, and carried unanimously that the report be accepted and referred to the 
annual business meeting, with the recommendation that it be not read, but that it be pub- 
lished in the Bulletin. 

8. Report of special distinguished lecture committee, John L. Ferguson, chairman (Ex- 
hibit XI).—It was moved, seconded, and carried unanimously that the report be accepted 
and referred to the annual business meeting, with the recommendation that it be not read, 
but that it be published in the Bulletin. 

9. Report of special committee on college curricula in petroleum geology, F. H. Lahee, 
chairman (,Exhibit XII).—It was moved, seconded, and carried unanimously that the 
report, with its recommendations, be accepted and referred to the annual business meet- 
ing, with the recommendation that it be not read, but that it be published in the Bulletin. 

10. Report of research committee, M. G. Cheney, chairman (Exhibit XIII).—It was 
moved, seconded, and carried that the report, with its recommendations, be accepted and 
referred to the annual business meeting, with the recommendation that it be not read, but 
that it be published in the Bulletin. 

Adjournment of the first session was at 3:45 P.M. 


(Recess) 


The meeting was called to order at 4:00 P.M. by Orval L. Brace, chairman. 
11. New Business 
A. A. Rodger Denison presented recommendations made by the executive committee 
to the business committee as follows. 
(1) The executive committee at their annual meeting on March 20, 1944, passed 
a resolution asking the business committee to approve and recommend to the annual 
business meeting the following changes in the constitution. 
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ARTICLE I. Name. Delete the words—“the 21st day of April, 1924, for a period 
of twenty (20) years.” 
ARTICLE II. Object. Delete the words—“to maintain a high standard of pro- 
fessional conduct on the part of its members; and to protect the public from the 
work of inadequately trained and unscrupulous persons posing as petroleum geolo- 
gists.” 

Motion was made, seconded, and carried that the business committee approve the 
resolution and recommend such changes to the annual business meeting. 

(2) The executive committee requests that the business committee approve and 

recommend to the annual business meeting the following changes in the by-laws. 

ARTICLE I, Sec. 2. That the fourth sentence be amended so as to read—“A bill 
shall be mailed to each member and associate before December first of each 
year... etcetera.” 

That the fifth sentence be amended so as to read—‘‘Members or associates who 
shall fail to pay their annual dues by January first shall not receive copies of the 
January Bulletin or . . . et cetera.” 

Motion was made, seconded, and carried unanimously that this resolution be accepted 
and referred to the annual business meeting. 

(3) The executive committee desires to recommend to the business committee that 
they pass the following motion. 
That the incoming executive committee be instructed to appoint a special com- 
mittee to study the code of ethics of the Association. That said committee be in- 
structed to make a report to the business committee at the annual business meeting 
in 1945 in which they will recommend— 
1. Official adoption of the present code of ethics by the membership at the 
annual business meeting; or 
2. The official adoption of a revised and amended code of ethics by the mem- 
bership at the annual business meeting; or 
3. The official abandonment of any code of ethics by the membership at the 
annual business meeting. 

The motion was made and seconded that this resulution be accepted and referred to 
the annual business meeting; however, the motion was lost by a vote of 21 opposed and 20 
in favor. 

(4) The executive committee proposes that the business committee recommend to 
the annual business meeting the following motion. 

That the Maracaibo Regional Section of the American Association of Petroleum 

Geologists be dissolved and its charter revoked. 

Motion was made, seconded, and carried that this resolution be accepted and referred 
to the annual business meeting. 

B. Leslie Bowling offered the following motion. 

That the executive committee appoint a special committee to formulate a revised 

code of ethics to be submitted to the Association for adoption at the next annual 

meeting. 

Oscar R. Champion proposed the following amendment. 

That a copy of the new proposed code be placed before the membership-at-large 

through the medium of the Bulletin at least sixty (60) days prior to the next annual 

meeting. 

The amendment was seconded. 

Robert Roth made the following amendment to the amendment, which was seconded 
but voted down: That before any new code of ethics be adopted that it be closely scruti- 
nized by a tax expert. 

The motion as amended was passed. 
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C. The following proposal, signed by seventy-five (75) members of the Southern 
Permian Basin District was presented for the consideration of the business committee by 
Oscar R. Champion, district representative. A motion was made and seconded that it be 
accepted. 

The undersigned members of the American Association of Petroleum Geologists pro- 

pose that Section 2 of Article IV of the constitution of the Association be amended so 

as to read in full as follows. 


SECTION 2. Annual nominations of officers shall be made from the Association at 
large in writing signed by not less than twenty-five members in good standing and 
shall be received at the headquarters of the Association not later than the 15th day of 
January preceding the annual meeting. If written nomination for any office is not so 
received, the executive committee shall make one or more nominations for each such 
office. Election of officers shall be held by means of secret mail ballots prior to the an- 
nual meeting. If no one of the candidates for any office receives a majority of the votes 
cast for that office on the first balloting, a second mail balloting between the two can- 
didates receiving the highest and the second highest number of votes for such office 
shall be held. In the case of ties the president shall cast an additional deciding vote. 
When more than two members are nominated for any office, the first balloting shall 
be completed by the 15th day of February preceding the annual meeting so as to allow 
time for a second balloting, if necessary. In any event all balloting shall be completed 
by the 15th day of March or one week before the announced date of the annual meet- 
ing, whichever is earlier. The newly elected officers shall take office at the conclusion 
of the annual meeting. Each candidate, when voted for as a candidate for the particular 
office for which he is nominated, shall be thereby automatically voted for as a candidate for 
the executive committee for one year, except that candidates for the presidency shall be auto- 
matically voted for as candidates for the executive committee for two years. 

Furthermore, consistently with this amendment, the undersigned members propose 

that the last word of Article VI of the constitution of the Association be changed from 

elected to announced. 

The following amendment to the motion was offered by M. Gordon Gulley, seconded, 
and carried. 

That a committee be appointed to study this constitutional amendment, checking 

with the executive committce as to the legality of the proposal and return it for final 

action to the business committee next year. 

The motion as amended was defeated by a vote of 18 opposed and 16 in favor. 

D. The following changes and additions to the constitution and by-laws, which were 
proposed and signed by nineteen (19) members of the Southern Permian Basin District, 
were presented for the consideration of the business committee by R. I. Dickey, member 
at large. It was moved and seconded that the proposal be accepted. (Proposed additions 
are italicized and proposed deletions are in parentheses.) 

Article VII: “Amendments to this constitution may be proposed by a resolution of the 

executive committee, by a constitutional committee appointed by the president, (or) 

in writing by any ten members of the Association or by a petition signed by one hundred 
members of the Association. All resolutions or proposals except as otherwise provided for 
herein, must be submitted at the annual meeting of the business committee of the 

Association as provided in the by-laws and (only) the business committee shall make 

recommendations concerning proposed constitutional changes at the annual Associa- 

tion business meeting. If (such) recommendations by the business committee shall be 
favorably acted on at the annual Association business meeting, and in any event upon 
receipt of a petition signed by one hundred or more members of the Association the secre- 
tary-treasurer shall arrange for a ballot of the membership by mail within thirty days 
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after said annual Association business meeting, or within thirty days after receipt of 
said petition bearing one hundred or more signatures as the case may be, and a majority 
vote of the ballots received within ninety days of their mailing shall be sufficient to 
amend. Said petition, bearing one hundred or more signatures shall be addressed to the 
executive committee. The legality of all amendments must be determined by the execu- 
tive committee prior to balloting.” 


By-Laws. 
Delete the word “all” from the last sentence of Article VI, Section 2, where reference 
is made to “ . . . (all) proposed changes in the constitution or by-laws... . ” 


Article VII. “Amendments: These by-laws may be amended by a vote of three-fourths 
of the members present and voting at any annual meeting, provided that such changes 
shall have been recommended to the meeting by the business committee, or by mail 
ballot which shall be prepared and mailed to all members within thirty days after receipt by 
the executive committee of a petition requesting amendment and signed by one hundred 
members or more. In the event of a mail ballot, a majority vote of the ballots received after 
ninety days of their mailing shall be sufficient to amend. The legality of all proposed 
amendments shall be determined by the executive committee prior to publication.” 
Article VIII. “Referendum: Any new proposal or any previous action taken by the 
Association, its officers or committees may be brought to a vote of the Association member- 
ship by means of a petition, addressed to the executive committee and signed by one hun- 
dred or more members. The legality of such a petition shall be determined by the executive 
committee. If found legal, the secretary-treasurer shall arrange for a ballot of the member- 
ship by mail within thirty days of receipt of the petition, and a majority of the ballots re- 
ceived within ninety days after their mailing date shall be considered sufficient to reflect the 
will of the Association.” 

The following amendment to the motion was made by W. B. Wilson, seconded, and 
carried (12 for; 10 against): That the petition of 100 members, not more than one-third of 
which shall be from any one district... . 

The motion as amended was lost without count or showing of hands. 

E. A motion was made by Charles S. Lavington and seconded that the resolution, 
as follows, proposed by the Rocky Mountain Association of Petroleum Geologists be ac- 
cepted. 

WHEREAS, under the provisions of the Selective Service Activity and Occupation 

Bulletin No. 33-6, amended January 6, 1944, and effective February 15, 1944, only 125 

students of geology and geophysics have been deferred in the United States; and 

WHEREAS, this allocation was based on a similar figure reported in January, 1944, 

as majoring in geology and geophysics by the institutions interviewed by the War 

Manpower Commission; and 

WHEREAS, the January, 1944, student enrollment in these professions is but a small 

fraction of the peacetime enrollment; and 

WHEREAS, the number of 125 students of geology and geophysics, eligible for defer- 

ment within two years of graduation, is about 60 graduates a year which is less than 

one tenth of the number graduating annually in peacetime, and considerably less than 
one tenth of the present estimated shortage of these students; and 

WHEREAS, the number of students of geology and geophysics has steadily declined 

since the 1938-39 peak, as reported to the A.I.M.E. by the Mineral Industries Educa- 

tion Division; and 

WHEREAS, a further decline in the number of these students will seriously affect the 

finding and producing of minerals essential to the war effort and to post-war recovery, 

especially petroleum; 

NOW, THEREFORE, BE IT RESOLVED THAT the American Association of 
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Petroleum Geologists, the Society of Exploration Geophysicists, and the Society of 
Economic Paleontologists and Mineralogists be requested to act as follows: 
1. Urge the WAR MANPOWER COMMISSION to increase rather than reduce the 
number of students of geology and geophysics eligible for draft deferment; 
2. Assist educational institutions seeking relief under present regulations affecting 
students of geology and geophysics; and 
3. Stress to all geologists and geophysicists the fact that a steady decline in the num- 
ber of students of these professions began prior to the war, and that they should exert 
every effort now and hereafter, to further the study and recognition of their profes- 
sions. 
The motion was defeated. 
F. The following motion was proposed by S. G. Gray. 
That the business committee recommend that the executive committee appoint a spe- 
cial committee to study, prepare, and present a method of election of officers by mail 
ballot, together with the necessary changes in the constitution and by-laws and pro- 
viding machinery for,the counting of ballots. The method of election so formulated is 
to be presented for consideration at the business committee meeting in 1945. 
Dilworth S. Hager offered the following amendment which was seconded and carried. 
That this special committee shall file their report with the executive committee by 
December 1, 1944, and the executive committee shall send a copy of such report to all 
district representatives of the A.A.P.G. and to the presidents of the affiliated local 
societies by January 1, 1945. 
The motion as amended was carried. 
The meeting was adjourned at 5:45 P.M. 
OrvAL L. BRACE, chairman 
RoBeErT E. RETTGER, secretary 
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MEMORIAL 


GEORGE OTIS SMITH 
(1871-1944) 


Dr. George Otis Smith—scientist, administrator, businessman, philanthropist, and, 
above all, public servant—was born at Hodgdon, Maine, February 22, 1871, and died at 
Augusta, Maine, January 10, 1944, at the age of 72 years, 10 months, and 19 days. Able 
and personable, he spent—as the appended brief biography shows—an active and fruitful 
life promoting the welfare of worthy persons and worthy things. 

As a youth, Smith assisted his father in publishing the Skowhegan Independent Re- 
porter and also published a small paper of his own. He was editor of his college paper and 
correspondent of a Boston paper; in fact, his uncle, editor of the St. Louis Globe Democrat, 
planned a newspaper career for him. 

At Colby College, “Go” Smith’s receptive mind was well implanted by the sound 
teaching of W. S. Bayley, professor of geology there from 1888 to 1904, and at the Univer- 
sity of Illinois for many years thereafter. In graduate work at The Johns Hopkins Uni- 
versity, Smith came under the stimulating influence of strong researchers in geology, win- 
ning on merit in his last year the geological department’s University Fellowship. The fact 
that he shared this prize with the runner-up, who needed the money to finish his course, 
showed his generous character. 

Smith joined the United States Geological Survey as assistant geologist in 1896, and, 
as the appended list of scientific writings shows, carried out varied geologic investigations 
from Maine to the Pacific Coast. In 1907 he was appointed director of the Survey, a post 
which he filled with great distinction until 1930, except in 1922 and 1923, when he was a 
member of the United States Coal Commission. 

Smith was appointed director of the Survey just when there arose in the Department 
of the Interior a pressing need for an accurate appraisal of our mineral wealth. Under his 
general supervision this appraisal yielded many important economic and scientific data 
and trained many young geologists; in fact, graduates of Survey field camps—and the 
roster is long and weighty—formed a solid part of the foundation upon which petroleum 
geology was firmly established during the first world war and has since evolved. His ad- 
ministration of the varied duties of the Survey—including the many that are non-geological 
—and his aggressive leadership in important extra-Survey affairs brought him many 
honors, assignments, friends, and tributes, including this recent one by the Secretary of 
the Interior, Harold L. Ickes: 

Under the leadership of Dr. George Otis Smith the Geological Survey truly came of age to as- 
sume the position which it now holds as the leading organization of its kind in the world. At the time 
of his appointment he was by far the youngest man to hold the position of Director of the Survey but 
his sound business judgment, which he had earlier evidenced as a member of the Commission appointed 
by President Cleveland to study the problems of business in government, had much to do with the 
growth and stability of the organization which he directed so well for more than twenty years. 

From the time of his appointment as an Assistant Geologist, in 1896, until his retirement as 
Chairman of the Federal Power Commission in November 1933, Dr. Smith served the Government 
and the people of this country, as well as the field of science in which his interests lay, with the whole- 
hearted directness and forcefulness which were so outstandingly characteristic of him. 


Smith was not a bureaucrat in the sense that that word is commonly used. He con- 
ceived the Survey as an organization to serve the public promptly, graciously, and effec- 
tively, weighing all complaints and requests in terms of public welfare and making deci- 
sions accordingly. As time went on, he addressed himself vigorously and successfully, 
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through administration, writings, and addresses, to the task of conserving our national 
resources—principally metals, coal, water power, and oil. 

In 1930, Smith was appointed chairman of the Federal Power Commission by Presi- 
dent Hoover, an action that eventually resulted in a furore and finally landed in the lap of 
the Supreme Court. Being a first-class administrator, above political maneuvering, un- 


GEorGE SMITH 


deviatingly honest, and informed, he was sworn into office for the purpose of administering 
impartially laws providing for the regulation of public utilities in the public interest. 
Political efforts to oust him failed when the Supreme Court ruled in 1932 that the Senate 
had no power to revoke a nomination it had confirmed. Apropos of this, it is ironic that 
after 36 years of outstanding service this loyal public servant should be haled before the 
Supreme Court in a legal case titled “The United States of America against George Otis 
Smith.” 
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In late 1933, Smith resigned from the Federal Power Commission and went home to 
serve Maine, Skowhegan, and Colby College. Settling down on the banks of the Kennebec, 
he was characteristically a leader in civic affairs and advisor to many organizations and 
persons inside and outside the state, being, he said, so busy that he didn’t have time 
for anything that he didn’t want to do. 

Smith died suddenly just a few hours after leaving his old college on one of his frequent 
visits to offer counsel and good will. 


BRIEF BIOGRAPHY 


Born, Hodgdon, Me., Feb. 22, 1871. Son of Emma Mayo and Joseph Otis Smith. A.B., Colby 
College, 1893; Ph.D., Johns Hopkins, 1896; Sc.D., Case School of Applied Science, 1914; pra Ds, 
Colby College, 1920; Se. D., Colorado School of Mines, 1928. Married Grace M. Coburn (Colby 93) 
(deceased). Children, Charles C. (Colby ’20) (deceased), Joseph C. (Colby ’24), Helen C. (Colby 
’27), Elizabeth C. (deceased), Louise C. (Colby, ’33). Assistant geologist, U. S. Geological Survey, 
1896; geologist, 1901; director, 1907-1930. Chairman, Federal Power Commission, 1930-33. Fellow, 
Geological Society of America; past-president, American Institute of Mining and Metallurgical 
Engineers; trustee, National Geographic Society; honorary member, Coal Mining Institute of 
America; member, Washington Academy of Sciences, American Forestry Association, Mining and 
Metallurgical Society of America, American Association of Petroleum Geologists, New England 
Council, Press Club, Cosmos Club, Phi Beta Kappa, Delta Kappa Epsilon. Recipient of the Daly 
Gold Medal from American Geographic Society, 1920. Delegate to international geologic or engi- 
neering congresses in Mexico City, Stockholm, London, Tokyo. Contributor to National Geographic 
Magazine, Atlantic Monthly, Colliers, Current History, Wall Street Journal, and various scientific, 
technical and trade journals. Author of numerous geologic reports and papers. Editor and co-author 
of “The Strategy of Minerals,” 1919. Member, Bethany Baptist Church, Skowhegan, Me. Trustee, 
Calvary Baptist Church, Washington. Past-president, Washington Y.M.C.A. Onetime member, 
National Council of Y.M.C.A., National Council of Boy Scouts of America. Honorary member, Skow- 
hegan Rotary Club. Member, Maine Military Defense Commission. Director, Central Maine Power 
Company. President, Redington Memorial Hospital, Skowhegan Chamber of Commerce, Trustees of 
Bloomfield Academy. Trustee, University of Chicago, Coburn Classical Institute. Good Will Farm, 
Somerset Woods Trustees. Trustee, Colby College since 1903 and chairman since 1934. Died, Janu- 
ary 10, 1944. 


SELECTED GEOLOGICAL WRITINGS 


1894. “(Notes on Crystals of Scapolite, Gypsum, and Fayalite,” Johns Hopkins Univ. Cir. 13, pp. 
81-83. 

1895. “The Volcanic Series of the Fox Islands, Maine,” ibid., Cir. 15, pp. 12-13 

1896. “The Geology of the Fox Islands, Maine,” Dissertation, Johns Hopkins Univ., Skowhegan, 
Maine, pp. 1-76. 

1898. “The Rocks of Mount Rainier,” U. S. Geol. Survey 18th Ann. Rept., Pt. 2, pp. 416-23. 

1899. With G. W. Tower, “Geology and Mining Industry of the Tintic District, Utah,” ibid. roth 
Ann. Rept., Pt. 3, pp. 601-767. 
With Bailey Willis, “Tacoma, Washington,” ibid., Geol. Atlas Folio 54. 

1900. With G. W. Tower and S. F. Emmons, “Tintic Special, Utah,” ibid., Geol. Atlas Folio 65. 
Pay G. C. Curtis, “Camasland, a Valley Remnant” (Washington), Bull. Geol. Soc. America, 
Vol. 11, pp. 217-22 
And W. C. Mendenhall, “Tertiary Granite in the Northern Cascades,” ibid., Vol. 11, pp. 
223-30. 
“Landslides in Mount Stuart Quadrangle, Washington,” ibid., pp. 533-84. 
“The Geology of Mount Rainier, Washington,”’ Mazama 2, pp. 18-24. 

1901. “Geology and Water Resources of a Portion of Yakima County, Washington,” U. S. Geol. 
Survey Water-Supply Paper 55. 
oy Bailey bine ‘The Clealum Iron Ores, Washington,” Trans. Amer. Inst. Min. Met. Eng., 
Vol. 30, pp. 3 

1902. “The Pacific =n Coal Fields,” U.S. Geol. Survey 22d Ann. Rept., Pt. 3, pp. 473-513. 
“A Geological Study of the Fox Islands, Maine,” Colby College, pp. 1-53. 
“The Mount Baker Mining District, Washington,” Eng. and Min. Jour., Vol. 73, pp. 379-80. 
“The Mineral Crest” (Criticism of Dr. Jenney’s paper), zbid., p. 826. 

1903. “Ellensburg, Washington,” U.S. Geol. Survey Geol. Atlas Folio 86. 
“Geology and Physiography of Central Washington,” ibid., Prof. Paper 19, pp. 9-39. 


i 
i 
3 
| 
{ 
i 
a 
i 
a 
is 
| 
| 
| 
| 
i 
‘ 
f 


686 MEMORIAL 


“Gold Mining in Central Washington,” zbid., Bull. 213, pp. 76-80. 
‘“‘Anticlinal Mountain Ridges in Central Washington,” Jour. Geol., Vol. 11, pp. 166-77. 
“Abandoned Stream Gaps in Northern Washington” (abst.), Science, New Ser., Vol. 17, pp. 
387-88. 
1904. 2 Mount Stuart, Washington,” U.S. Geol. Survey Geol. Atlas Folio 106. 
“Quartz Veins in Maine and Vermont,” ibid., Bull. 225, pp. 81-88. 
And F. C. Calkins, “A Geological Reconnaissance across the Cascade Range near the Forty- 


ninth Parallel,” zbid., Bull. 235. 
“Stratigraphic Problems in the Northern Cascades” (abst.), Science, New Ser., Vol. 19, p 


921. 
1905. And David White, “The Geology of the Perry Basin in Southeastern Maine,” U. S. Geol. 

Survey Prof. Paper 35. 

“A Molybdenite Deposit i in Eastern Maine,” ibid., Bull. 260, pp. 197-99. 

“The Granite Industry of the Penobscot Bay Quadrangle, Maine,” ibid., pp. 489-9 

“Water Resources of the Portsmouth-York Region, New Hampshire and Maine,” ibid., 


Water-Supply Paper 114,'pp. 120-28. 
“‘Water Supply from Glacial Gravels near Augusta, Maine,” ibid., pp. 156-60. 
“Artesian Water in Crystalline Rocks” (abst.), Science, New Ser., Vol. 21, pp. 224-25. 
1906. “‘Graphite in Maine,” U.S. Geol. Survey Bull. 285, pp. 480-83. 
And F. C. Calkins, ‘Snoqualmie, Washington,” zbid., Geol. Sistas Folio 139. 
1907. ‘“‘Note on a Mineral] Prospect near Ayers Junction, West Pembroke, Maine,” ibid., Bull. 315, 


pp. 118-109. 
““Methods of Igneous Intrusion” (abst.), Science, New ser., Vol. 25, p. 623. 
And E. S. Bastin and C. W. Brown, “‘Penobscot Bay, Maine,” U. S. Geol. Survey Geol. Atlas 


Folio 149. 
CARROLL E. DoBBIN 


U. S. GEOLOGICAL SURVEY 
DENVER, COLORADO 
March 21, 1944 


ARTHUR JERROLD TIEJE 
(1891-1944) 

Arthur Jerrold Tieje was born in Dayton, Ohio. Graduated from Cornell University, 
he took his doctorate in English at the University of Illinois in 1912, and later (1914-17) 
was instructor in scientific composition at the University of Minnesota. Because of poor 
health, he was attracted to the study of geology as a means of getting out of doors, and in 
1920 received the degree of Doctor of Philosophy in geology from the University of Min- 
nesota, having been instructor in geology from 1918 to 1920. 

He was assistant professor of geology at the University of Colorado from 1920 to 1922, 
and while there published papers on underground water and sedimentation. Two papers 
on the latter subject, appearing in the Journal of Geology, have been widely cited. 

Coming to California, he was paleontologist for the Los Angeles Museum of Science, 
History, and Art until 1924, when he joined the staff of the University of Southern Cali- 
fornia as associate professor of geology. In 1927 he was appointed to full professorship, and 
was made chairman of the department of geology, holding the latter post until 1934. 
Probably his most important paper during this time was on the Pliocene and Pleistocene 
history of the Baldwin Hills, published in the Bulletin of the American Association of 
Petroleum Geologists in 1926. 

For three successive summers (1930-33) Dr. Tieje was head of the geology sessions at 
Columbia University, and later he spent his summers in travelling widely, visiting Aus- 
tralia, China, the Philippine Islands, and Tahiti. In 1938, on sabbatical leave, he made a 
trip around the world, spending considerable time in Burma and the Netherlands East 
Indies. One of his last trips was to Argentina, in the summer of 1941. 

While in Burma, he became interested in the larger Foraminifera of the Burmese 
Tertiary, and on his return began a study of these for the Geological Survey of India. This 
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work was carried on by successive graduate students under Dr. Tieje’s direction, and 
was nearing completion at the time of his death. It will be completed for publication by the 
latest student to work with him. 

During the last few years Dr. Tieje was troubled considerably by his eyes, but these 
had begun to show some improvement, although his general health had not been good for 
the past several months. He continued to teach until in the first week in January, when he 
was ordered to the hospital for observation concerning a condition of the digestive tract. 
He was operated on a week later, but the operation was not successful, and death came to 
him January 25, 1944. 

Jerry Tieje’s chief monument is his students. Those who studied paleontology under 
him have gone out to oil companies throughout California, as well as in many other parts 
of the world. In them, and in the hearts of his friends, he still lives. 

T. D. CLEMENTS 


UNIVERSITY OF SOUTHERN CALIFORNIA 
Los ANGELES, CALIFORNIA 


April, 1944 


EDWARD OSCAR ULRICH 
(1857-1944) 


Edward Oscar Ulrich, internationally known geologist and paleontologist, honorary 
member of the American Association of Petroleum Geologists, passed away peacefully at 
his Washington home February 22, 1944, in his 88th year, after a brief illness. 

His parents, both natives of Alsace, France, emigrated to the United States in 1840, 
locating at Cincinnati, Ohio, where his father entered business as a contractor. It was here 
that Edward was born February 1, 1857. He attended the public schools at Cincinnati and 
at Covington, Kentucky, where the family later made their home. 

It was by chance that Edward’s youthful collecting instincts were directed to fossils, 
when Reverend Henry Herzer, Methodist minister of the family church and geologist in 
his own right, told the 7-year old boy the meaning of the curious stones scattered over the 
local hills. When 15 years old, being tall for his age, he secured a job as rodman in the 
Cincinnati Water Works, working chiefly in the excavations for the Eden reservoir, the 
type area of the very fossiliferous Eden shale, offering further incentive for fossil collecting 
and study. After about two years of this work his father persuaded him to attend the Ger- 
man Wallace and Baldwin Colleges at Berea, Ohio, in preparation for the ministry, and 
then later the Ohio Medical College at Cincinnati. However, his love for fossils conquered 
the pressure put upon him to continue his scholastic education so that at the age of 20 he 
was glad to accept his first scientific position, the curatorship of the Cincinnati Society of 
Natural History. Two years later, employment as superintendent of the Little Caribou 
Silver Mines in Boulder County, Colorado, provided him opportunity for experience in 
geology on a broader scale. In 1883 he was back at Cincinnati collecting and studying fos- 
sils again, while at the same time earning just enough to exist by odd jobs, as draftsman 
and lithographer, which abilities were developed by his own efforts. 

His artistic work included the illustration of fossils for several local scientists and at- 
tracted such favorable attention that from 1885 to 1897 he had employment as a free 
lance geologist and paleontologist on the Illinois, Minnesota, Ohio, and Kentucky State 
surveys. During this time his early monographs on Paleozoic invertebrate fossils, all illus- 
trated by himself, were published. 

A new phase in life commenced with his appointment, when 40 years old, to the 
United States Geological Survey, opening the way for broader work in the fields he liked 
best. He remained with the Survey 35 years, until his retirement in 1932. Then his fruitful 
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life was rounded out at the United States National Museum, as honorary associate in 
paleontology, by 12 years of research on the stratigraphic notes and great collections of 
Lower Paleozoic fossils he had accumulated during his years of active field work on the 
Federal Survey. 

Doctor Ulrich was an original fellow of the Geological Society of America and also of 
the Paleontological Society, which he served as president. He {was a member of the Na- 


Epwarpb Oscar ULRICH 


tional Academy of Sciences, the Academy of Natural Sciences of Philadelphia, of Sigma 
Xi, and other scientific societies, and corresponding member of the Geological Society of 
London and the Geological Society of Stockholm. Various honors in recognition of his re- 
searches came to him. The National Academy of Sciences in 1930 awarded him the Mary 
Clark Thompson medal for his attainments in paleontology, and in 1932 the Geological 
Society of America honored him with the Penrose medal for his contributions to geology. 
His college at Berea, Ohio, paid tribute by bestowing the honorary degrees of M.A. in 
1886, and D.Sc. in 1892. 

As one of the pioneers in the study of the stony bryozoa by means of thin sections, his 
classification and early monographs on the subject were the basis for all subsequent stud- 
ies. He was an outstanding authority on the strange tooth-like conodonts and Paleozoic 
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ostracoda, two groups as valuable in oil geology as the foraminifera. It was his special 
pleasure to undertake the study of the lesser known groups of fossils, such as the sponges, 
gastropods, and cephalopods, usually neglected by paleontologists because of their com- 
monly poor preservation and consequent difficulty of investigation. The many stratigra- 
phic and paleontologic reports prepared for the folios and monographs by other geologists 
during his service with the United States Geological Survey, attest to the breadth of his 
work along these lines. Studies in paleogeography and the principles of diastrophism 
naturally followed his researches in fossils and correlation. Such economic papers as those 
dealing with the copper deposits of Missouri, and the lead, zinc, and fluorspar of western 
Kentucky, also occupied his efforts as need for them arose in the Survey. Several trips to 
Europe gave the opportunity to check his results in America with the classic areas abroad. 
His bibliography of scientific papers covers more than 120 titles. 

Generous to a fault, Dr. Ulrich was always ready to give of his time to helping others. 
Indeed, his associates and many friends will not forget his happy, kindly nature. Fortu- 
nately, as noted, his larger taxonomic works in paleontology appeared in his earlier years, 
because in later life he was so engrossed in applying his knowledge of fossils to broader 
studies of correlation and diastrophism. The results of some years of the latter studies 
were embodied in his classic “‘Revision of the Paleozoic System,” explaining his principles 
of stratigraphy and introducing radical changes in the classification of Early Paleozoic 
rocks. Unfortunately the paleontologic foundation for this work never appeared in print, 
except in a few cases where his association with younger men made publication possible. 

Doctor Ulrich was the last of the Cincinnati geologists who attained eminence in the 
science without full university training. His remarkable memory made recollection of all 
he read easy. Being a prodigious reader, he early in life assimilated a great fund of infor- 
mation for later research work. He had a rare photographic mind for the names and char- 
acteristics of actually thousands of species of fossils so that he was never at a loss to repro- 
duce from memory the geological sequence and faunal contents of the many rock outcrops 
studied in North America and Europe. 

His paleontologic results are preserved in his large private collection of Paleozoic in- 
vertebrates with its thousands of type specimens, made before joining the Federal Survey, 
and the great quantities of study material from subsequent official field work, all now 
housed in the United States National Museum where they are available for comparison 
and research. 

Doctor Ulrich leaves his widow, Mrs. Lydia Sennhauser Ulrich, of Aadorf, Switzer- 
land, whom he married in London in 1935. 

No outline of Dr. Ulrich’s life is complete without mention of his faithful, lifelong as- 
sistant, Rector Duvall Mesler. A graduate in geology of the University of Arkansas and 
student of Professor A. H. Purdue, “‘Rec” was appointed to the United States Geological 
Survey in rorr as assistant to Dr. Ulrich. A fine collector and skilled preparator, with a 
devotion to detail, he had just the talents to aid in forwarding Dr. Ulrich’s researches and 
to care properly for the great collections the two were soon accumulating. He was active 
in this work to the last, for during a few moments’ rest immediately preceding Dr. Ulrich’s 
funeral service on Friday, February 25, he passed on to join his chief. 

R. S. BASSLER 


UNITED StaTES NATIONAL MusEUM 
WASHINGTON 25, D. C 
March 14, 1944 
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CURTIS HALL MONTGOMERY 
(1897-1944) 


The many friends of Curtis Hall Montgomery were deeply shocked and grieved to 
learn of his untimely death on February 22, 1944, at the Monte Sano Hospital in Glendale, 
California. Death came suddenly and without much warning; he had been stricken but a 
few days before at his home in Pasadena, California. Only three weeks previously he had 
been transferred by his company from the Bakersfield area, where he had made his home 
for many years, to the Los Angeles office in order to assume new duties in the Los Angeles 
Basin area. 

“Monty” was a native Californian, born in Antioch, a small country town in the 
vicinity of Oakland, California, on November 27, 1897, and christened Curtis Hall Mont- 
gomery by his parents. To his many associates, the drillers, roughnecks, pumpers, geolo- 
gists, engineers, technicians, and executives who comprise the California oil fraternity, he 
was more affectionately known as Hall, or Monty, which I think he secretly appreciated 
more than his more formal baptismal name. 

Monty lived his entire life in California, attending grade school i in various towns where 
his parents happened to live. Graduating from Turlock High School in the spring of 1916, 
he entered the University of California at Berkeley that fall semester, where he spent the 
next 4 years in company with his Sigma Pi fraternity brothers, busily laying the ground- 
work for his subsequent professional life. His major studies were geology and petroleum 
engineering, in which he received his degree of Bachelor of Arts in the spring of 1920. 
World War I, for the United States, started and finished while he was in college. Although 
he was too young for military service at that time, he enlisted in the United States Navy 
R.O.T.C. unit on the campus. Not having seen active naval duty in World War I, Monty 
tried desperately to render active service in the present World War II, but age again kept 


him a civilian, and Monty had to be content to contribute his effort as a petroleum en- | 


gineer. 

No thought of Monty was complete without that integral part of him, his family. 
While in college he was attracted to a classmate, Doris Peoples, whom he married on the 
New Year’s Eve following their graduation. With his marriage began a New Year, and a 
new full life for Monty. During the subsequent years, throughout his development from 
a trainee to an accomplished petroleum engineer, throughout his migrations from one Cali- 
fornia oil-producing center to another, Doris provided the direction of purpose that was 
one of his most valuable assets. To them was born, in 1922, a son, Curtis Hall Montgom- 
ery, Jr., now an officer in the United States Army Air Force. ‘“‘Skiz” was the pride of his 
father and his almost inseparable companion. 

Shortly after graduation from the University, in August, 1920, Monty entered the 
employ of the Shell Oil Company as a trainee where he gained experience first at Coalinga, 
then later in the Los Angeles Basin area during the flush-production period of Santa Fe 
Springs, Signal Hill, and Huntington Beach. In February, 1925, Monty joined the geo- 
logical staff of the Marland Oil Company, now the Continental Oil Company, with whom 
he remained until his untimely death on February 22, 1944. The greater portion of his 
work for the company was in the San Joaquin area. 

When Continental Oil pioneered the development of the Kettleman Hills North Dome 
oil field, Monty was resident geologist. Later, he was transferred from Coalinga to Bakers- 
field, and it was during this period that he had the geological direction of the Continental 
KCL A-2, the Wasco field discovery well, and the deepest oil well in the world. Monty’s 
loyalty to the company superseded his personal desires; his full time and interest were 
given to each assignment. His thinking was sound, although sometimes at variance with 
orthodox treatments. As a consequence, he was always present at the operations under his 
supervision, watching the true conditions, and justifying his theories and decisions. Recog- 
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nition of his outstanding work in the San Joaquin Valley was responsible for his transfer 
to the Los Angeles headquarters of the company just prior to his death. 

Monty became a member of the American Association of Petroleum Geologists in 1937. 
He was sponsored by his friends John Galloway, H. D. Hobson, and Roy M. Barnes. Dur- 
ing his period of membership he took a very active part in Association affairs, and never 


Curtis Hatt MONTGOMERY 


willingly missed a meeting. He was also a prominent member of the American Petroleum 
Institute and at the time of his death he was chairman of the San Joaquin Valley section. 

Monty leaves behind him a host of friends throughout California. His home in Stock- 
dale, in Bakersfield, was frequently the scene of many lively informal gatherings. His 
summer home on the shores of Huntington Lake, in the California High Sierras, where the 
family trio spent summer week-ends and vacations, was the favorite rendezvous of those 
many friends who loved the mountains, boating, and fishing. Monty himself was an en- 
thusiastic sportsman. 
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Monty’s fatal illness, probably the first and only serious illness of his life, came com- 
pletely unheralded and lasted scarcely more than a week. On the day before he was rushed 
to the hospital he was full of vigor and enthusiasm, happy over his new work, making 
plans for the future, helping to get his new home ready for the entertainment of his friends. 
Eight days later he passed away. 

In addition to his widow, Doris, and son, Curtis Hall, Jr., Monty is survived by his 
mother, Mrs. Curtis Franklin Montgomery, of Stockton, California; and two sisters 
Mrs. Lawrence Lake of San Raphael, California, and Mrs. John F. Curry, of Denver, Colo- 
rado. 

The pattern of life is such that all of us will eventually make that exploration trip 
across the River Styx, and we may once more travel the same trail with Monty. In the 
meantime, however, we are left with the memory of one of the finest chaps that it has been 


our good fortune to call a friend. 
GRAYDON OLIVER 


Los ANGELES, CALIFORNIA 
March 29, 1944 


FREEMAN WARD 
(1879-1943) 


The death of Dr. Freeman Ward at Easton, Pennsylvania, on September 14, 1943; 
marks the passing of one of the geological pioneers of this Association. His pioneering, how- 
ever, was a matter of place rather than time, since his efforts were directed toward bringing 
the attention of the oil industry to South Dakota during the early period of prospecting 
on the Great Plains. 

Born in Yankton, South Dakota, the son of a Congregational missionary, Joseph, and 
Sarah Ward, on August 9, 1879, his early youth was spent in the new state. One of his 
early experiences was as a chainman on a federal survey party, completing the land survey 
in the Rosebud and Pine Ridge Indian reservations in western South Dakota. The ac- 
quaintance he then gained with this new region may have had a good deal to do with 
arousing his interest in geology. 

Three years of his undergraduate schooling were spent in the denominational college 
founded by his father at Yankton, Yankton College. This was followed by two years at 
Yale University where he received his bachelor’s degree in 1903. Five years later, in 1908, 
he was granted the degree of Doctor of Philosophy in geology by the same University. 

Then followed a twelve-year period as assistant instructor in the geological depart- 
ment at Yale University before he came back to his native state as professor of geology at 
the State University of South Dakota in the fall of 1915. This position carried with it 
the position of State geologist and the direction of the State Geological Survey. This 
small survey had been in operation since 1893, during which time the general framework of 
South Dakota’s geology had been developed by N. H. Darton, James Todd, and C. C. 
O’Harra. Realizing that about all had been done that could be done by hasty reconnais- 
sance of large areas, Dr. Ward attempted to amplify the general information with detailed 
surveys of small areas. Interest in oil prospecting on the Great Plains reached South Da- 
kota about 1921, and increased appropriations for the Geological Survey enabled him to 
attack the problem of the state’s petroleum possibilities vigorously. Nineteen publications 
resulted, describing the stratigraphy and structure in various parts of the state where map- 
ping could be profitably done. These added a great deal to the information on South 
Dakota then available, and stimulated prospecting. Though it did not result in the dis- 
covery of a field, this work added much to the geology as it was then known and laid a 
foundation for later geologic work. 
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As State geologist, however, Dr. Ward’s interests were not confined to oil and gas geol- 
ogy. Geographic studies, surveys of sands, gravels, clays, chalk rock, and the biological fea- 
tures of the state are recorded in the publications he supervised. In all, thirty reports 
on South Dakota geology and natural history resulted from his administration of the 
Survey. 

In 1926 he left South Dakota to become head of the department of geology at La- 
fayette College, Easton, Pennsylvania, bringing to a close his active field work as a 
petroleum geologist. This position he held until he died from a heart attack last September. 

Dr. Ward became a member of our Association in 1921 and held his membership until 
his death with the exception of a year in 1929 and 1930. He was also a member of the Geo- 
logical Society of America, the American Association for the Advancement of Science and 
his local scientific organizations. 

His main interest was his teaching, which he had highly systematized. His success is 
attested by the large enrollment in his classes and a number of successful geologists whose 
interest in the science was due to his inspiration. With his passing, the profession has lost 
not only an active scientist but a good teacher. 

E. P. RorHRock 
VERMILLION, SOUTH DAKOTA 
April 4, 1944 


WILLIAM C. STEUBING 
(1881-1943) 


On October 28, 1943, at San Antonio, Texas, there passed away one of the early oil 
geologists of South Texas. William C. Steubing died at the Nix Hospital of an obscure 
anemia from which he had been suffering for some time. His death, mourned by his many 
friends, recalls to them the difficulties he overcame for many years while maintaining his 
production in the lean shallow pools close to San Antonio. 

Born in Louisville, Kentucky, on May 4, 1881, William C. Steubing began early in 
life an education in mining and geology that included a mining engineering degree from the 
Michigan College of Mines in 1904, and after an interval of practical work, a Master’s 
degree at Columbia University in 1912. During this period he excelled in these studies 
and was elected to the honorary fraternity of Tau Beta Pi. Immediately after graduation 
he resumed his work with the Helvetia Copper Company at the mines in Arizona where he 
later became general manager and vice-president. In 1919 he interested his company in oil 
production and moved to San Antonio, Texas, where he lived until his death. He acquired 
several tracts of land in the area of the Somerset pool in Atascosa County and ultimately 
drilled more than a hundred wells thereon under the name of the Helvetia Oil Company. 
At this time he became a member of the American Association of Petroleum Geologists, 
one of the first from the San Antonio area. In 1941 he purchased the interest of the parent 
company in the producing properties and became the sole owner. The fact that he was able 
to maintain these very small producing properties for such a long time speaks eloquently 
of his ability as an organizer and efficient producer. Never an extensive operator, he pio- 
neered several producing areas with leases and royalties. His company initiated several 
minor discoveries as a result of his geological studies and clear thinking. 

Early in life he married Maud Bechtel of Victoria, Canada, who brought to him a 
charming personality and companionship which was reflected in his entire life. She and an 
adult son, William C. Steubing, Jr., survive him. 

Although never a person to seek publicity or aggressively to push his personal interests, 
he created friends by his quiet sincerity, tenacity of purpose, and fair dealing. These friends 
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are conscious of a deep sense of loss at the passing of a good neighbor and a good business 


example. 
J. EARLE BROWN 


Fort WortH, TEXAS 
April 18, 1944 


EDWARD VIRGIL WINTERER 
(1897-1944) 

A feeling of great sorrow was experienced by the many friends of Edward Virgil 
Winterer, chief geologist of the Superior Oil Company, when they learned of his death on 
March 14, 1944, following an operation from which he never recovered. 

He was a geologist of the highest attainments, and to know him well was to receive a 
stimulating, vigorous conception of the science which he so splendidly served. It is to be 


EDWARD VIRGIL WINTERER 


regretted his inclinations did not lean toward technical writing so that a greater number of 
geologists could have benefited from the thoughts of his clear and logical mind. 

Very few of his numerous friends knew him as other than “Tubby” Winterer. He was 
born on November 20, 1897, in Valley City, North Dakota. It was in California, however, 
that he spent most of his life and received his education. He joined the Navy during the 
first World War, and was in officer training course at the time of the Armistice. He then 
returned to the University of California at Berkeley; was graduated with the class of 1921; 
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and received a Master of Science degree in 1922, specializing in agronomy in the depart- 
ment of agriculture. He continued at the University, teaching soil technology and doing 
research along the same line for the next 5 years. Deciding to take up geology as a life 
work, he spent the next 2 years obtaining a Bachelor of Science degree in that subject. He 
was a member of Theta Xi fraternity. 

In 1928, Mr. Winterer started his association with the Superior Oil Company and 
served continuously with this company until his recent illness. During the last 5 years, he 
was at the head of the geological department of the company and was given constantly 
expanding responsibilities. Besides exploration activities in California, he had under his 
supervision similar work in Oklahoma, Kansas, West Texas, and the Rocky Mountain 
states. It was largely as a result of his detailed geologic knowledge of the San Joaquin 
Valley in California that his company now holds such an enviable position in the prolific 
Greeley, Rio Bravo, and Coalinga Eocene oil fields. He organized and carried out com- 
bined geological and geophysical investigations of large areas in New Zealand; made sev- 
eral reconnaissance trips through various countries in both South and Central America; 
and planned exploration programs in other foreign districts. Just prior to his death, Mr. 
Winterer was made a vice-president and director of the newly formed Superior Oil Com- 
pany of Venezuela. 

The foreign travel, close association with nature, and the problems of geology were 
greatly to his liking, and few men had greater satisfaction or contentment in their work. 
His professional growth was steady and productive, and his capabilities were greatly re- 
spected by those in the petroleum industry who had the good fortune to know him well. 
As a hobby, he developed photography to a high degree of proficiency and was recently 
working on a device for progressively photographing astronomical bodies. 

He is survived by his wife, Lorraine Litton Winterer, to whom he was married in 1923 
and whose tastes and ideals in life were always very congenial to his own; and by his two 


children, Jerry and Joan. 
E. R. ATWILL 


Los ANGELES, CALIFORNIA 
April 17, 1944 
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CURRENT NEWS AND PERSONAL ITEMS OF THE PROFESSION 


R. B. NEwcomsE has resigned as assistant director of production for District 2, 
Petroleum Administration for War, Chicago, to join the Superior Oil Company of Cali- 
fornia, at Grand Rapids, Michigan. 


LowELL R. Laupon, of the University of Kansas, spoke on “The Canol Project,” at 
the meeting of the Tulsa Geological Society, April 10. 


Louis C. Sass is with the Mene Grande Oil Company, Barcelona, Venezuela. 


DanieEL A. Buscu, formerly with the Pennsylvania Topographic and Geological Sur- 
vey, is with Huntley and Huntley, Pittsburgh, Pennsylvania. 


Lieutenant R. V. BRowNnE, formerly with the Iraq Petroleum Company in Palestine, 
is now with the Survey of India. 


Lieutenant THEODORE G. FISHER is a petroleum inspector at the Standard Oil Com- 
pany refinery at Richmond, California. 


IvAN J. FENN is geologist with the Salt Dome Oil Corporation, Houston, Texas. 
Orro HAcKEL is with the Tide Water Associated Oil Company, Bakersfield, California. 


R. V. HoLiincswortH has resigned from the Shell Oil Company, Inc., Midland, 
Texas. 


J. B. BLANCHARD, oil operator, is situated at 150 Leo Avenue, Shreveport, Louisiana. 


GerorGE S. BucHANAN and G. H. HarrincTon have changed their address to the 
Yegua Corporation, Esperson Building, Houston, Texas. 


J. Rex McGEuEE, of the geological staff of the Shell Oil Company, Inc., Tulsa» 
Oklahoma, was transferred to the Shell Oil Company of California, at Los Angeles, effec- 
tive April 15. He may be addressed in care of the Shell Oil Company of Canada, Ltd., 
Bank of Toronto Building, Calgary, Alberta, Canada. 


Major J. E. Extiort, of the Dallas Chemical Warfare Procurement Office, has re- 
turned to civilian pursuits. His address is 108 West 15th Street, Austin, Texas. 


Grant W. SPANGLER has moved from Shawnee to Tulsa, Oklahoma. He is a senior 
geologist with the Stanolind Oil and Gas Company. 


Roy D. McAntncu is district geologist with the Stanolind Oil and Gas Company at 
Shawnee, Oklahoma. 


Major Wit11AM M. NicuHo tts, of San Antonio, Texas, now in China, sends regards to 
all his friends. His address is A.P.O. 627, c/o Postmaster, New York. 


Jute H. WALKER, formerly with the Ohio Oil Company at San Antonio, is employed 
as petroleum geologist by the Chicago Corporation at Houston, Texas. 


Car C. Branson, has left the department of geology of the University of Kentucky; 
he is in the exploration department of the Shell Oil Company, Inc., at Houston, Texas. 
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E. M. BuTTERWORTH is assistant manager of the foreign producing department of the 
Standard Oil Company of California at San Francisco. 


J. BRIAN EBy, consulting geologist, Houston, Texas, has an illustrated article in the 
Oil Weekly of April 17, ““Germany Fights for Oil.” 


E. W. FossuacE is in the employ of Northern Ordnance, Inc., Billings, Montana. 


James A. PRICE, district geologist with W. C. McBride, Inc., Tulsa, Oklahoma, for the 
past 10 years, has accepted a position with Northern Ordnance, Inc., in charge of produc- 
tion at Pleasantville, Pennsylvania. 


Witton W. LaARveE has resigned his position as physicist with the Naval Ordnance 
Laboratory at Washington, and is now employed as geophysicist with the Plymouth Oil 
Company, Sinton, Texas. 


DISTINGUISHED LECTURE TOUR 


Joun Emery ApAms, geologist for the Standard Oil Company of Texas at Carlsbad, 
New Mexico, addressed a group of affiliated societies during April on the subject, ‘‘Depth 
Control of Sedimentation in the Permian Basin.” The carefully prepared lecture, based on 
years of research in the Permian Basin area of West Texas and New Mexico, was presented 


before the following societies. 


April 10 Fort Worth Geological Society at Fort Worth 
11 Dallas Petroleum Geologists at Dallas 
12 East Texas Geological Society at Tyler 
13 Houston Geological Society at Houston 
14 South Texas Geological Society at Houston 
17 South Louisiana Geological Society at Lake Charles 
18 Mississippi Geological Society at Jackson 
19 Illinois Geological Society at Olney 
21 Michigan Geological Society at Lansing 
24 Tulsa Geological Society at Tulsa 
25 Oklahoma City Geological Society at Oklahoma“City 
26 Kansas Geological Society at Wichita 
28 Panhandle Geological Society at Amarillo 


Joun L. FERrcuson, chairman 


CORRECTION 


GRABENS IN GULF Coast ANTICLINES AND THEIR RELATION TO 
OTHER FAuLt TROUGHS 


The subject of the article by Willis G. Meyer, which was published in the April 
Bulletin should have been printed: “‘Grabens in Gulf Coast Anticlines and Their Relation 
to Other Fault Troughs.” By an inadvertence the word “Faulted” was printed in the 
subject of the article in the April issue instead of the word “Fault.” 
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Harry Favitt Wricxrt, consulting petroleum engineer and geologist, died at Tulsa, 
April 15, at the age of 56 years. 

Ceci, EARL SHOENFELT, formerly owner of Petroleum Information, Inc., Denver, 
Colorado, died on April 17, at the age of 59 years. 

CARROLL H. WEGEMANN, district geologist for the Petroleum Administration for War, 
Denver, Colorado, spoke on “Little-Known Canyons of the Green and Yampa Rivers, 
Utah and Colorado,” at the meeting of the Rocky Mountain Association of Petroleum 
Geologists, May 


Marvin LEE, consulting geologist, Wichita, Kansas, is head of the geological and ex- 
ploration division of the Cooperative Refinery Association. 


KENNETH A. ACKLEY is chief scout for the Carter Oil Company, Tulsa, Oklahoma. 
Max W. Davw is with the Phillips Petroleum Company at Midland, Texas. 


CuaRLEs E. YAGER is executive vice-president of the Texas Pacific Coal and Oil 
Company. 

Pavut W. Foster, formerly with the Atlantic Refining Company, is employed by the 
Barnsdall Oil Company, Houston, Texas. 

R. B. Ruttepce, of the Skelly Oil Company, Tulsa, described the Velma field, 
Stephens County, Oklahoma, and V. C. Scott, of The Texas Company, Tulsa, described 
the Apache field, Comanche County, Oklahoma, at the meeting of the Tulsa Geological 
Society, May 1. 

The following officers of the Illinois Geological Society were recently elected: president, 
FreD H. Moore, Magnolia Petroleum Company, Mt. Vernon; vice-president, LEE C 
Lamar, Carter Oil Company, Mattoon; secretary-treasurer, EVERETT F. STRATTON, 
Schlumberger Well Surveying Corporation, Mattoon. 

HENRY GARDINER Symonps, formerly with the Chicago Corporation, Corpus Christi, 
is now with the Tennessee Gas and Transmission Company, Houston, Texas. 

Donatp L. Nor is employed by the Devonian Oil Company, Tulsa, Oklahoma, 
after being associated with the Shell Oil Company, Inc., for 7 years. 

Lynn W. Storm has returned from Mexico. He may be addressed c/o Sun Oil Com- 
pany, Dallas, Texas. 

Louis H. DEsJARDINS, aero-geologist, has been designated a research associate in the 
Princeton University Department of Geological Engineering for the spring quarter. 

KILBuRN E. Apams, formerly geologist in the division offices of The Texas Company 
in Tulsa, has been transferred as resident geologist to Mt. Pleasant, Michigan, where new 
offices have been recently established by the company. 

S. G. Gray, of the Tide Water Associated Oil Company, and M. H. Sretc, of the 
Phillips Petroleum Company, presented a report on “‘The Erath Field, Vermilion Parish, 
Louisiana,” at the meeting of the Houston Geological Society, May 4. 

Cuar.Es E. Stour, of the United Fuel Gas Company, Charleston, West Virginia, is 
secretary-treasurer of the Appalachian Geological Society to complete the term of A. E. 
Pettit, who has moved to Mt. Vernon, Illinois. 

Marian CorrMan Copy is now in the geological department of the Creole Petroleum 
Corporation, Caracas, Venezuela. 

BENJAMIN H. MarrtIn is with the Pan-American Production Company, Raymonds- 
ville, Texas. 
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MEMBERSHIP APPLICATIONS APPROVED FOR PUBLICATION 


The executive committee has approved for publication the names of the following 

i candidates for membership in the Association. This does not constitute an election but 
1 places the names before the membership at large. If any member has information bearing 
on the qualifications of these nominees, he should send it promptly to the Executive 
q Committee, Box 979, Tulsa 1, Oklahoma. (Names of sponsors are placed beneath the name 
of each nominee.) 
FOR ACTIVE MEMBERSHIP 


Lynn Wandell Barrett, Tulsa, Okla. 
E. F. Shea, Louis Roark, D. C. Nufer 
Gordon Rutledge Bell, Los Angeles, Calif. 
R. E. Stewart, R. T. White, E. C. Doell 
Bruce Murrow Choate, Lake Charles, La. 
Philip S. Schoeneck, W. Dow Hamn,, O. C. Clifford, Jr. 
Charles J. Deegan, Tulsa, Okla. 
Alex W. McCoy, Walter R. Berger, J. Elmer Thomas 
Clyde H. Dorr, Oklahoma City, Okla. 
Hubert E. Bale, J. T. Richards, Richard W. Camp | 
Willis Henry Fenwick, Houston, Tex. 
R. F. Hodder, A. E. Brainerd, Charles S. Lavington 
Louise Fillman, Midland, Tex. 
Leonard C. Thomas, E. Hazen Woods, John Emery Adams 
Eugene Ashley Gibson, New Orleans, La. 
J. Ben Carsey, Dean F. Metts, R. L. Denham 
Caroline Ella Heminway, Houston, Tex. 
J. J. Galloway, Ralph Esarey, H. Ries 
Paul Brown Hinyard, San Antonio, Tex. 
H. R. Hostetter, H. H. Lester, P. S. Morey 
i Edgar William Price, Shreveport, La. 
[ C. A. Weintz, John G. Bartram, R. B. Grigsby 
' Richard Randall Priddy, Jackson, Miss. 
f A. M. Meyer, M. C. Roberts, Henry N. Toler 
Elmer M. Rice, Tyler, Tex. 
H. C. Matheny, George A. Weaver, Norman L. Thomas 
Maurice Pierre Tixier, Casper, Wyo. 
W. S. McCabe, A. F. Barrett, Rolland W. McCanne 


FOR ASSOCIATE MEMBERSHIP 


Charles Ellsworth Adams, Stockton, Calif. 
Cecil E. Reel, Barthold W. Sorge, John J. Rupnik 
Stuart Frederick Bird, Talara, Peru, S. A. 
W. F. Cloud, V. E. Monnett, Robert H. Dott 
Tracy Vere Buckwalter, Jr., New Orleans, La. 
G. W. Schneider, Harry X. Bay, Russell B. Wheeler 
Earl Marvin Burch, Shawnee, Okla. 
Walter A. Ver Wiebe, John W. Inkster, W. C. Imbt 
Maisie I. Coon, Lubbock, Tex. (West Texas Geological Society Merit Award Application) 
Leroy T. Patton, W. I. Robinson, Merrill A. Stainbrook 
Robert J. Gill, Arlington, Va. 
Carleton D. Speed, Jr., William B. Heroy, C. R. McKnight 
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Edward Coleman Harman, Dallas, Tex. 

Bruce Whitcomb, R. A. Stehr, H. C. Vanderpool 
Frederic George Lines, Los Angeles, Calif. 

William S. W. Kew, R. G. Reese, Karl Arleth 


Spencer Raphael Normand, Fort Worth, Tex. 
Joseph H. Markley, Jr., Ford Bradish, John H. Wilson 


FOR TRANSFER TO ACTIVE MEMBERSHIP 


Albert Washington Bunsen, Houston, Tex. 
George I. McFerron, George S. Buchanan, T. I. Harkins 
Lesh C. Forrest, Bakersfield, Calif. 
H. W. Hoots, Rollin Eckis, Mason L. Hill 
Irving M. Griffin, Jr., Houston, Tex. 
George W. Carr, A. G. Nance, Philip Konkel 
George T. Thomas, Findlay, Ohio 
Wilson B. Emery, Fred J. Funk, Ralph A. Koenig 
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PROFESSIONAL DIRECTORY 


Space for Professional 


Cards Is Reserved for 


Members of the Association. For Rates Apply to 
A.A.P.G. Headquarters, Box 979, Tulsa, 1, Oklahoma 


CALIFORNIA 


J. L. CHASE 

Geologist Geophysicist 
529 East Roosevelt Road 

LONG BEACH CALIFORNIA 


Specializing in Magnetic Surveys 


PAUL P. GOQUDKOFF 
Geologist 


Geologic Correlation by Foraminifera 
and Mineral rains 


799 Subway Terminal Building 
LOS ANGELES, CALIFORNIA 


JEROME J. O'BRIEN 
Petroleum Geologist 
Examinations, Reports, Appraisals 


500 Lane Mortgage Bldg. 
208 West Eighth St. 
McCartHY & O'BRIEN Los Angeles, Calif. 


ERNEST K. PARKS 
Consultant in 
Petroleum and Natural Gas Development 
and 
Engineering Management 
614 S. Hope St. 
LOS ANGELES, CALIFORNIA 


HENRY SALVATORI 


Western Geophysical Company 


711 Edison Building 
601 West Fifth Street 
LOS ANGELES, CALIFORNIA 


RICHARD L. TRIPLETT 
Core Drilling Contractor 


WHit:ney 9876 2013 West View St 


Los ANGELES 16, CALIF. 


VERNON L. KING 
Petroleum Geologist and Engineer 


707 South Hill Street 
Los ANGELES, CALIFORNIA 
Vandike 7087 


COLORADO 


COLORADO 


HARRY W. OBORNE 
Geologist 


304 Mining Exchange Bldg. 230 Park Ave. 
Colorado Springs, Colo. New York, N.Y. 


Main 7525 Murray Hill 9-3541 


C. A. HEILAND 


Heiland Research Corporation 


130 East Fifth Avenue 
DENVER, 9, COLORADO 
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ILLINOIS 
ELMER W. ELLSWORTH L. A. MYLIUS 
Consulting Geologist 
201 Grand Theatre Building Geologiss Engineer 
132 North Locust Street 
CENTRALIA, ILLINOIS New Fowler Bldg., 311 East Broadway 


Now in military service 


Box 264, Centralia, Illinois 


CLARENCE E, BREHM T. E. WALL 
Geologist and Geophysicist Geologist 
Box 502, Mt. Vernon, Illinois 
Mt. 
725 Magnolia Ave. Phone 1643 R. ‘Veron Illinois 
INDIANA LOUISIANA 


HARRY H. NOWLAN 


Consulting Geologist and Engineer 
Specializing in Valuations 


Evansville 19, Indiana 


317 Court Bldg. Phone 2-7817 


WILLIAM M. BARRET, INC. 
Consulting Geophysicists 
Specializing in Magnetic Surveys 


Giddens-Lane Building SHREVEPORT, La. 


NBW YORK 


BROKAW, DIXON & McKEE 
Geologists Engineers 
OIL—NATURAL GAS 


Examinations, Reports, Appraisals 
Estimates of Reserves 


120 aed Gulf Building 


OHIO 


JOHN L. RICH 
Geologist 
Specializing in extension of ‘‘shoestring’’ pools 


University of Cincinnati 
Cincinnati, Ohio 


New Yor Houston 
OKLAHOMA 
ELFRED BECK FRANK BRYAN 
Geologist 
717 McBirney Bldg. Box 55 Consulting Geologist 
TULSA, OKLA. DALLAS, TEX. 
NELSON OKLAHOMA 


GEOLOGIC AND STRUCTURAL MAPPING FROM 
AERIAL PHOTOGRAPHS 


LOUIS DESJARDINS 
Aero-Geologist 


Temporary Address: 
Box 129, Edmonton, Alberta 


Tulsa, Oklahoma 


R. W. Laughlin L. D. Simmons 


WELL ELEVATIONS 
LAUGHLIN-SIMMONS & CO. 


615 Oklahoma Building 
OKLAHOMA 
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OKLAHOMA 


CLARK MILLISON 
Petroleum Geologist Petroleum Geologist 
221 Woodward Boulevard Philtower Building 
TULSA 5 OKLAHOMA OKLAHOMA 
L. 
con G. H. WESTBY 


Consulting Geologist 
Petroleum Engineering 
Geophysical Surveys 


2259 South Troost Street 
TULsa OKLAHOMA 


Geologist and Geophysicist 
Seismograph Service Corporation 


Kennedy Building Tulsa, Oklahoma 


PENNSYLVANIA 


HUNTLEY & HUNTLEY 


Petroleum Geologists 
and Engineers 
L. G. HuntTLay 


J. R. Jr. 
Grant Building, Pittsburgh, Pa. 


TEXAS 


JOSEPH L. ADLER 
Geologist and Geophysicist 
Contracting Geophysical Surveys 
in Latin America 


Independent Exploration Company 
Esperson Building Houston, Texas 


D’ARCY M. CASHIN 
Geologist Engineer 
Specialist Gulf Coast Salt Domes 
Examinations, Reports, Appraisals 
Estimates of Reserves 


705 Nat'l. Standard Bldg. 
HOUSTON, TEXAS 


CUMMINS, BERGER & PISHNY 

Consulting Engineers & Geologists 
Specializing in Valuations 

1603. Commercial Ralph H, Cummins 


Standard Bldg. Walter R. Berger 
Fort Worth 2, Texas Chas. H. Pishny 


E. DEGOLYER 
Geologist 
Esperson Building 
Houston, Texas 


Continental Building 
Dallas, Texas 


J. H. DEMING 
Geophysicist 


KEYSTONE EXPLORATION COMPANY 


2813 Westheimer Road. Houston, Texas 


ALEXANDER DEUSSEN 
Consulting Geologist 
Specialist, Gulf Coast Salt Domes 


1006 Shell Building 
HOUSTON, TEXAS 
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TEXAS 

J. E. (BRICK) ELLIOTT 

Consulting Geologist Petroleum Engineer 
Appraisals - Evidence - Statistics 
Fort Worth National FORT WORTH, 108 West 15th Street Austin, Texas 
Bank Building TEXAS 
resiaent sce-Presiaent 

THE FORT WORTH 

LABORATORIES National Geophysical Company 


Analyses of Brines, Gas, Minerals, Oil, Inter- 
pretation of Water Analyses. Field Gas Testing. 


82842 Monroe Street FORT WORTH, TEXAS 
Long Distance 138 


Tower Petroleum Building 
Dallas, Texas 


W. G. Savitz J. P. SchumacHER A, C. PAGAN 


GRAVITY METER EXPLORATION CO. 
TORSION EXPLORATION 


Gravity Surveys 


Domestic and Foreign 
1347-48 ESPERSON BLDG. HOUSTON, TEX. 


CECIL HAGEN 
Geologist 


Gulf Bldg. HOUSTON, TEXAS 


JOHN M. HILLS 


L. B. HERRING 
Geologist Consulting Geologist 
Midland, Texas 
Natural Gas Petroleum 
Box 418 Phone 1015 

Bbc. CORPUS CHRISTI, TEXAS 

J. S. HuDNALL G. W. 
HUDNALL & PIRTLE S. 

Petroleum Geologists Geologist 


Appraisals Reports 
Peoples Nat'l. Bank Bldg. TYLER, TEXAS 


1124 Niels Esperson Bldg., HOUSTON. TEXAS 


W. P. JENNY 
Consulting Geologist and Geophysicist 


Specializing in MICROMAGNETIC SURVEYS, 
GEOLOGICAL INTERPRETATIONS and COR- 
RELATIONS of seismic, gravimetric, electric and 
magnetic surveys. 


1404 Esperson Bldg. 


HOUSTON, TEXAS 


MID-CONTINENT TORSION BALANCE SURVEYS 
SEISMIC AND GRAVITY INTERPRETATIONS 
KLAUS EXPLORATION COMPANY 
H. KLAUS 
Geologist and Geophysicist 


115 South Jackson 2223 15th Street 
Enid, Oklahoma Lubbock, Texas 
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TBXAS 


JOHN D. MARR 
Geologist and Geophysicist 
SEISMIC EXPLORATIONS, INC. 


Gulf Building Houston, Texas 


DABNEY E. PETTY 
10 Tenth Street 
SAN ANTONIO, TEXAS 
No Commercial Work Undertaken 


HAYDON W. McDONNOLD 
Geologist and Geophysicist 


KEYSTONE EXPLORATION COMPANY 


2813 Westheimer Road Houston, Texas 


J. C. POLLARD 
Robert H. Ray, Inc. 
Rogers-Ray, Inc. 


Geophysical Engineering 


Gulf Building Houston, Texas 


ROBERT H. RAY 
ROBERT H. RAY, INC. 
Geophysical Engineering 

Gravity Surveys and Interpretations 


Gulf Bldg. Houston, Texas 


F. F. REYNOLDS 
Geo physicist 
SEISMIC EXPLORATIONS, INC. 


Gulf Building Houston, Texas 


WM. H. SPICE, JR. 
Consulting Geologist 
2101-02 Alamo National Building 
SAN ANTONIO, TEXAS 


HARRY C. SPOOR, JR. 
Consulting Geologist 
Petroleum ... ... Natural Gas 


Commerce Building Houston, Texas 


CHARLES C. ZIMMERMAN 
Geologist and Geophysicist 
KFYSTONE EXPLORATION COMPANY 


2813 Westheimer Road Houston, Texas 


O. F. SUNDT 
Consulting Geologist 


Examinations, Reports 
Estimates of Reserves 


1450 Mellie Esperson Building 
HOUSTON TEXAS 


WEST VIRGINIA 


WYOMING 


DAVID B. REGER 
Consulting Geologist 
217 High Street 
MORGANTOWN WEST VIRGINIA 


E. W. KRAMPERT 
Geologist 
P.O. Box 1106 
CASPER, WYOMING 
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GEOLOGICAL AND GEOPHYSICAL SOCIETIES 


COLORADO 


ILLINOIS 


ROCKY MOUNTAIN 
OF PETROLEUM 
OLOGISTS 
COLORADO 
President - - - + Ben H. Parker 
Colorado School of Mines, and Frontier 


Refi ning Company 
1st Vice-President - Dart Wantland 
Colorado School of “Mines 


2nd Vice- Wm. B. Kramer 
Geological “Surv 


Petroleum Administration ‘for ar 
First National Bank 
Luncheons every Friday noon, Cosmopolitan Hotel. 
Evening dinner (6:15) and program (7:30 
Monday each month or by announcement, Cosmo- 
politan Hotel, 


INDIANA-KBNTUCKY 


ILLINOIS 
GEOLOGICAL SOCIETY 


President - - - - - - - + Fred H. Moore 
Magnolia Petroleum Corp., Box 535, Mt. Vernon 


Vice-President - - - - - - - Lee C. Lamar 
Carter Oil Company, Box 568, Mattoon 


Secretary-Treasurer - - - ~- Everett F. Stratton 
Schlumberger Well Surveying Corporation, 
Box 491, Mattoon 


Meetings will be announced. 


INDIANA-KENTUCKY 


GEOLOGICAL SOCIETY 
EVANSVILLE, INDIANA 


President - + -« - + + George R. Wesley 
Skelly Oil Co. 


Vice-President - + - + + «+ Robert F. Eberle 
The Superior Oil Company 


Secretary-Treasurer + + Hillard W. Bodkin 
The Superior Oil Company 


Meetings will be announced. 


KANSAS 


KANSA 
GEOLOGICAL SOCIETY 
WICHITA. KANSAS 


President - - Leo R. Fortier 
Alpine Oil “and Royalty Co. 
Vice-President - - Virgil B. Cole 


Gulf Oil. Corporation 
Secretary-Treasarer - - - Delbert J. Costa 
— Oil Co. of California 
417 First Natl. Bank Bldg. 

Manager of Well Log Bureau - Harvel E. White 


Regular Meetings: 7:30 P.M., Geological Room, 
University of Wichita, first Tuesday of each month. 
Visitors cordially welcomed. 

The Society sponsors the Kansas Well Log Bureau 
which is located at 412 Union National Bank Bldg. 


LOUISIANA 


LOUISIANA 


NEW ORLEANS 
GEOLOGICAL SOCIETY 
NEW ORLEANS, 
President - - C. Petersen 
Freeport Sulphur Co. American Bids. 
Vice- President and Program Chm, - 
Dean F, “Metts 
Humble oil and Refining Company 
405 Canal Bldg. 
- B. E. Bremer 
Texas Company, P.O. Box 252 
Meets the first Monday of every month, October- 
May inclusive, 7:30 P.M., St. Charles Hotel. 
Special meetings by announcement. Visiting geol- 
ogists cordially invited. 


THE SHREVEPORT 


GEOLOGICAL SOCIETY 
‘SHREVEPORT, LOUISIANA 


President - W. H. Spears 
Union Producing Company, ‘Drawer 1407 
Vice-President - - - T. H. Philpott 
Carter Oil Company, Drawer 1739 


- E. P. Ogier 
c/o W. C. Spooner, Box 1195 

Meets the Ade! Tuesday of every month, September 

to May, inclusive, 7:30 P.M., Criminal Courts 

Room, Caddo Parish Court House. Special meetings 

and dinner meetings by announcement. 


LOUISIANA 


MICHIGAN 


SOUTH LOUISIANA GEOLOGICAL 
SOCIETY 


LAKE CHARLES, LOUISIANA 


President - C. B. Roach 
Shell Oil Company, Inc., Box 
Vice-President - S. Shoeneck 
Atlantic Refining 
Secretary - Ben F. Morgan 
Stanolind Oil and Gas scl 
Treasurer - Robert N. Watson 
Atlantic Refining Company, Box 895 


Meetings: Dinner and business meetings third 
Tuesday of each month at 7:00 P.M. at the Majestic 
Hotel. Special meetings by announcement. Visiting 
geologists are welcome. 


MICHIGAN 
GEOLOGICAL SOCIETY 


President - + - - + Edward J. Baltrusaitis 
Gulf Refining Company, Box 811, Saginaw 
Vice-Presideni - - - Raymond S.. Hunt 
Consulting, 405 s. Main, Mt. Pleasant 

Secretary-Treasurer - - - Thomas S. Knapp 
The Chartiers Oil Co., Box 227, Mt. Fema” 
Business ero. - Lee S. Miller 

chigan n Geological Survey 
Capitol Savings and Loan Bldg., Lansing 


Meetings: Bi-monthly from November to April at 

Lansing. Afternoon session at 3:00, informal din- 
= at 6:30 followed by discussions. ‘(Dual meetings 
for the duration.) Visiting geologists are welcome. 
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MISSISSIPPI 


OKLAHOMA 


MISSISSIPPI 
GEOLOGICAL 
JACKSON, MISSISSIPPI 
President - K. K 
The Atlantic Refining Company, Box 2 
Vice- Lyman C, 


Pure Oil ‘Company, Box 1 1141 


Secretary-Treasurer - - C. L. Morgan 
Consulting, Edwards Hotel 


Meetings: First and third Wednesdays of each 
month ,from ‘ober to May, inclusive, at 7:30 
P.M., Edwards Hotel, Jackson, ssissippi. Visiting 
geologists welcome to all meetings. 


ARDMORE 


GEOLOGICAL SOCIETY 
ARDMORE, OKLAHOMA 


President - Marshall 
The Texas ‘Company, Box 539 


Vice-President - - - - Frank Neighbor 
Sinclair Prairie Oil Company 
- - S. L. Rose 


618 Simpson ‘Building 


Dinner meetings will be held at 7:00 p.m. on = 
first Wednesday of every month from October 
May, inclusive, at the Ardmore Hotel. 


OKLAHOMA 


OKLAHOMA CITY 
GEOLOGICAL SOCIETY 
OKLAHOMA CITY, OKLAHOMA 
President -_- - I. Curtis Hicks 
Phillips “Petroleum Company 
1211 First National a 
Vice-President - G. Dahlgren 
Interstate Oil Compact 
State Capitol 
Secretary-Treasurer - - - - Theodore G, Glass 
Sinclair Prairie Oil Company 
703 Colcord Building 
Meetin Ops: Technical program each month, subject 
to call by Program Committee, Oklahoma ity 
University, 24th Street and Blackwelder Luncheons: 
Every Thursday, at 12:00 noon. Y.W.C.A. Cafe- 

teria. 


SHAWNEE 
GEOLOGICAL SOCIETY 
SHAWNEE, OKLAHOMA 


President - - - Edwin A. Dawson 

1829 N. Broadway 

Vice-President - - McAninch 
Stanolind Oil and Gas ‘iii x 1099 


Secretary-Treasurer - - + Marcelle Mousley 
Atlantic Refining Company 


Meets the fourth Thursday of each month at 8:00 
P.M., at the Aldridge Hotel. Visiting geologists 
welcome. 


TULSA GEOLOGICAL SOCIETY 
TULSA, OKLAHOMA 


President - - Robert Garrett 
Consulting Geologist, 301, Beacon 


1st Vice-President - - - + J. V. Howell 
912 2 Philtower 
2nd Vice-President - - - + Jerry E. Upp 


Amerada Petroleum Corporation 
+ + James A. Price 
Editor + + - + + Roy L. Ginter 

” Ginter Laboratory 


Meetings: First and third Mondays, each month, 
ctober to May, 


rom at 8:00 P.M., 
University of Tulsa, "\end dall Hall 

Every Tuesday (October-May), 
‘ord Hotel. 


TEXAS 
DALLAS 
CORPUS CHRISTI GEOLOGICAL PETROLEUM GEOLOGISTS 
SOCIETY DALLAS, TEXAS 
CORPUS CHRISTI, TEXAS President - Joseph M. Wilson 
“Continental Buil ing 
President + -° - Frith C. Owens 
Consulting, “Nixon Building Vice-President - -_ Henry C. Cortes 
Vice-President Edwin A. Taegel Magnolia Petroleu pew 
Secretary-Treasurer - = H. C. Vanderpool 


The Chicago Corporation 


Secretary-Treasurer - - + John Bruce Scrafford 
Consulting, Driscoll Building 


Regular luncheons, every Wednesday, Petroleum 
Room, Plaza Hotel, 12:05 p.m. Special night meet- 
ings, announcement. 


Seaboard Oil Company 
Executive Committee - - Cecil H. Green 
Geophysical Service, Inc. 


peo ag Regular luncheons, first Monday of each 
month, 12:00 noon, Petroleum Club, Adolphus 
Hotel. Special night meetings by announcement. 
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TEXAS 
EAST TEXAS GEOLOGICAL FORT WORTH 
SOCIETY GEOLOGICAL SOCIETY 
TYLER, TEXAS FORT WORTH, TEXAS 
President - Loetterl President Joseph H. 
"Shell Oil Company, Inc., Box The Texas Company, Box 1720 
Vice-President B. W. Allen Vice-President James L. Morris 
Gulf Oil Corporation he Pure Oil ‘Company, Box 2107 
Secretary-Treasurer - L. L. Harden 
Sinclair Prairie Oil Company, Box 1100 Secretary-Treasurer - + + cer R. Normand 


Executive Committee - - - J. H. McGuirt 
Magnolia Petroleum Company 


Meetings: Monthly and by call. 
Luncheons: Every Monday at 12:00 noon, Black- 


S 
Independent Comm 
2210 Ft. Worth Natl. Bank Bldg. 


Meetings: Luncheon at noon, Hotel Texas, first 
and s of each month. Visiting geol- 


stone Hotel ogists and friends are invited and welcome at 
all meetings. 
HOUSTON 
GEOLOGICAL SOCIETY NORTH TEXAS 
GEOLOGICAL SOCIETY 


HOUSTON, TEXAS 


President - Leslie Bowling 
Union Oil Company of California 


Vice-President + W. B. Milton, Jr. 
Gulf Oil Corporation 


- W. B. Moore 
tlantic Refining Company, Box ag 


G. J. Smith 


Treasurer 
Pan American Producing Company 


Regular nrpy: held the first and third Thursdays 
at noon (12 o'clock), Mezzanine floor, Texas State 
Hotel. For any particulars pertaining to the meetings 
write or call the secretary. 


WICHITA FALLS, TEXAS 


President - Dan D. 
The Ohio Oil Company, 615 Hamilton Berne 


Vice-President - - Dolph E. Simic 
Cities "Service Oil Co. 


Secretary-Treasurer - - + Carlos M. in 
Magnolia Petroleum Co., 500 Waggoner B 


Luncheons and evening programs will be an- 
nounc 


SOUTH TEXAS GEOLOGICAL 
SOCIETY 


SAN ANTONIO, TEXAS 


President Robert N. Kolm 
‘Atlantic Refining Ge. 1742 Milam Building 


Vice-President - - - Donald O, Chapell 
Transwestern Oil Co., 1600 ag Building 


Secretary-Treasurer + rt D. Mebane 
Saltmount Oil Co., 916 Meet Building 


Meetings: One regular meeting each month in San 
Antonio. Luncheon every Monday noon at Milam 
Cafeteria, San Antonio. 


WEST TEXAS GEOLOGICAL 
SOCIETY 


MIDLAND, TEXAS 


President - - + Robert I. Dickey 
Forest Development Corporation 


Vice-President R. Gibson 


- George 
Richfield Oil 


Magnolia Petroleum Company, Box 633 


Meetings will be announced 


WEST VIRGINIA 


THE APPALACHIAN GEOLOGICAL 
SOCIETY 


President - - Douglas Rogers, Jr. 
South Penn Natural ‘Gas Company, Parkersburg 
Vice-President - - Veleair C. Smith 
Kanawha Valley Bank Building 
Secretary-Treasurer - - - Charles Stout 
United Fuel Gas Company, Box 12 
Editor - - J; Jr. 
Godfrey 3 Cabot, Inc., Box 1473 
eetin, Second Monday, each month 
June, faiy, and August, at 6:30 P.M., 


THE SOCIETY OF 
EXPLORATION GEOPHYSICISTS 


President + - William M. Rust, Jr. 
Humble Oil & “Refining “Company, Houston, Texas 
Vice-President - - + Henry C. Cortes 
Petroleum “Company, Dall, Texas 
Edito J. Sharpe 
Stanolind Oil “and Gas ‘Company, Tulss, 
Petty Geophysical Engineering Company 
1449 Esperson Bldg., Houston, Texas 
Past-President- - - - R. D. Wyckoff 
Gulf Research and Development Company 
Pittsburgh, Pennsylvania 
Gallie 


- 
. Box 1925, ” Washington, 
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Set Thru 


CONTROL 


S.t the casing through 
the oil zone and cement the string solid. 
Then gun perforate the selected zones. 
The solid cement sheath assures lasting 
protection from water troubles, and pro- 
tects and supports the casing. 

For Superior Results, Usea 


SPACING 


GUN PERFORATOR 


SERVICE LOCATIONS 


McCULLOUGH TOOL COMPANY | 


HOUSTON, TEXAS SHREVEPORT, 
HOUMA, LA 
LAKE CHARL 
tA. CITY, ORL 
SEMINOLE 


CASPER, WYO 


VENTURA, CALIF 
BAKERSFIELD, 
AYENAL CALIF 


MAGNOLIA ARK 
NEW 'BERIA 14 


LOS ANGELES. CALIF 


CRAMENTO, CALF. 


SECEMENT 


SAND 


. 


© 
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FIRST IN OIL FINANCING 


1895—1944 
The FIRST NATIONAL BANK 


and Trust Company of Tulsa 


MEMBER FEDERAL DEPOSIT INSURANCE CORPORATION 


THE GEOTECHNICAL CORPORATION 


Roland F. Beers 
President 


1702 Tower Petroleum Building 
Telephone L D 101 Dallas, Texas 


REPORT OF 
A SYMPOSIUM ON 
PETROLEUM DISCOVERY METHODS 


CONDUCTED BY THE RESEARCH COMMITTEE, 
A. I. LEVORSEN, CHAIRMAN, AT THE 27TH AN- 
NUAL MEETING OF THE ASSOCIATION, AT 
DENVER, APRIL 21, 1942 


164 PP. LITHOPRINTED. 8.5 x 11 INCHES. PAPER COVER 


PRICE, $1.00, POSTPAID 


THE AMERICAN ASSOCIATION OF PETROLEUM GEOLOGISTS 
BOX 979, TULSA 1, OKLAHOMA, U.S.A. 


GEOPHYSICAL COMPAN 


SA 


PRESIDENT 


ANS 


: eq ‘ 
_-Wemplete geo sical exploration servic€e”~ ~ | 
'DISON BLDG., LOS ANGELES, CA\ IF. * PHILCADE BLDG., TL. OKLA. * ESPERSON BLDG., HOUSTON, TEXAS| 
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PRACTICAL PETROLEUM 
ENGINEERS’ HANDBOOK 


SECOND EDITION 
Revised and Enlarged 


By JOSEPH ZABA 
and 
W. T. DOHERTY 


This book was written by practical oil men. The tables were compiled so that they can be used 
by anyone to meet practical field situations without further calculations, and will fit 99%, of the 
conditions under which the average operator is working in the field. 


The second edition of the PRACTICAL PETROLEUM ENGINEERS’ HANDBOOK has been com- 
pletely revised and enlarged. Many changes which have been made in the Standard Specifications 
of the American Petroleum Institute, particularly in pipe specifications, are incorporated in this 
second edition. Several tables are rearranged and charts enlarged to facilitate their use. Table 
of Contents and Index are more complete. Also about 90 pages of new formulae, tables, charts 
and useful information have been added. 


This handbook was compiled and published for the purpose of saving the time of operators, 
engineers, superintendents, foremen and others. 


TABLE OF CONTENTS 


Chapter | —General Engineering Data 
Chapter Ill —Power Transmission 
Chapter 1V —Tubular Goods 

Chapter V —Drilling 

Chapter VI —Production 

Chapter VII —Transportation 


Semi-Flexible Fabrikoid Binding, size 6 x 9, 492 Pages. Price: $5.00 Postpaid 


Send Checks to the 


GULF PUBLISHING COMPANY 
P. O. BOX 2608, HOUSTON, TEXAS 


= 
: 
3 
4 
| 
bd 
4 
g 


Bulletin of The American Association of Petroleum Geologists, May, 1944 


No finer tribute could be paid to the U.S. oil industry 
... no finer recommendation desired for our services. 


For nearly a decade, we have helped perfect the seis- 


mograph exploration technique and equipment which is 
finding 100° more fields today than ever before. 


GEOPHYSICAL COMPANY HOUSTON 


a 
q 159 OF EARTH'S POTENTIAL 
PRODUCING AREA PRODUCES 
50% OF WORLD'S OIL 
4 
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Tue Geotocist’s Best Frienp 


TRUE SAMPLES OF FOOT BY FOOT CUTTINGS 
PROVIDED BY THOMPSON MACHINE 


As simple as reading a log— 
that's what geologists and drill- 
ing operators say about foot by 
foot cuttings obtained from the | 
THOMPSON SAMPLE MACHINE, 

which is standard equipment on all 

Thompson Shale Separators. Sam- 

ples easily obtained and ready to 

analyze. Sample machine alone is 

worth the full cost of the Thompson 

Separator. 


Sowa Park, Texas 
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: The yardstick for meas- 


uring the value of any seismo- 
graph exploration service is 
accuracy of interpretation... 
either condemning or approving 
acreage. To those operators 
planning an exploration cam- 
paign we issue an invitation to 
investigate our record of oper- 
ations, which provides unques- 
tionable proof of the accuracy 


of our interpretations. 


SEISMIC EXPLORATIONS 
INCORPORATED 


HOUSTON, TEXAS 
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TRIANGLE BLUE PRINT & SUPPLY COMPANY 


Representing 
W. & L. E. Gurley 
Spencer Lens American Paulin 


Complete Reproduction Plant 
Instruments Repaired 


12 West Fourth Street, Tulsa, Oklahoma 


TECTONIC MAP OF SOUTHERN CALIFORNIA 
By R. D. Reep J. S. 


In 10 colors. From “Structural Evolution of Southern California,” BULL. A.A.P.G. (Dec., 1936). 
Scale, % inch = 1 mile. Map and 4 structure sections on strong ledger paper, 27 x 31 inches, rolled in 


tube, postpaid, $0.50. 


The American Association of Petroleum Geologists, Box 979, Tulsa 1, Oklahoma 


GEOLOGY OF 
NATURAL GAS 


EDITED BY HENRY A. LEY 
A comprehensive geologic treatise of the oc- 
currence of natural gas on the North Ameri- 


can Continent. 


1227 pages 
250 illustrations 
Bound in cloth. 6 x 9 x 2 inches 
$4.50 Postpaid 
$6.00 to non-members 


AMERICAN ASSOCIATION OF 
PETROLEUM GEOLOGISTS 


Box 979, Tulsa 1, Oklahoma 


The Annotated 
Bibliography of Economic Geology 
Vol. XV 


Orders are now being taken for the 
entire volume at $5.00 or for individual 
members at $3.00 each. Volumes I-XIV 
can still be obtained at $5.00 each. 

The number of entries in Vol. XV, No. 
1, is 1,079. No. 2 is being printed. 

Of these, 266 refer to petroleum, gas, 
etc., and geophysics. They cover the 
world, so far as information is available 
in war time. 

If you wish future numbers sent you 
promptly, kindly give us a continuing 
order. 


An Index of the 10 volumes was issued in 
May, 1939. Price: $5.00 


Economic Geology Publishing Co. 
Urbana, Illinois, U.S.A. 


AERIAL PHOTOGRAPHY 
RECONNAISSANCE MOSAICS 
PRECISE AERIAL MOSAICS 


TOPOGRAPHIC SURVEYS 


For information write Department H 


AERO SERVICE CORPORATION 


Since 1919 


PHOTOGRAMMETRIC ENGINEERS 
236 E. Courtland Street, Philadelphia 20, Penna. 
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: For more than 
eleven years since Lane-Wells pioneered 
special Gun Perforator cable for oil field use, 
our research engineers have been working constantly 
“to perfect.a systeni of oil well depth measurement 
checks acourately the carefu “‘measurenie 
drilt in strain, tubing.in 


Today, the accuracy of Lane-Wells 
Calibrated Line Measurement System is established. 
Cables are checked and calibrated regularly 

_against actual measured test wells. “On-the-nose” 
mean greater efficiency in the 
field and-less “down time 


"Call. Lane-Wells and have the 
jobrdone 


FACTORY, GENERAL AND EXPORT OFFICES 
5610 SOUTH SOTO STREET, LOS ANGELES 
HOUSTON _ : OKLAHOMA CITY 


BRANCHES 24-HOUR SERVICE 
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Fedralite — the ideal 
shotholecasing...be- 
cause it was designed 
and made for the job. 


DESIGNED AND 
MADE FOR THE JOB 


Fedralite is a plastic, non-metallic shot hole cas- 
ing that was designed for the purpose. It is 
light, tough, strong. It is practical, efficient. It 
gives excellent recovery, and low cost per foot 
of holes shot. 

Fedralite has been fully proved, and is in regular 
use by many crews in all kinds of territory. Crews 
like it; party chiefs are enthusiastic. 

Get the shot hole casing designed for the job. If 
you aren’t using Fedralite, order a supply now, 
from the nearest office shown below. It will be 
shipped promptly from stock. 


Fedralite 


Safer... 


for backs 
for hands 


LIGHT... EASY TO LIFT 
No strained backs 


Fedralite plastic shot hole casing is so light, so easy 
to lift, that there is no danger of strained backs or 
other injuries caused by heavy pipe. One man can 
comfortably carry a bundle of seven 10-foot lengths 
—weight 8/4 pounds per length. 


NEW, CLEAN ... RUST-FREE 
No injured or infected hands 


Fedralite is new, clean shot hole casing, made of 
smooth, strong plastic-impregnated fibre. It can- 
not rust; there are no sharp edges or burrs to injure 
hands, no rust to start infection. With Fedralite 
there is far less opportunity for hand injuries than 
with old-style heavy casing. 


SAFER FOR OLD OR NEW MEN 


Keeps manpower on the job! 


Fedralite gives an added safety factor that is im- 
portant with experienced men, priceless with “green” 
hands. Its light weight, its freedom from sharp, 
cutting burrs, from infectious rust, are merely 
added reasons for using Fedralite. Today, when 
every man-hour is urgently needed, Fedralite gives 
extra safety assurance—as well as being the most 
practical and most economical good shot hole cas- 
ing you can buy. It’s made for the job! 


ORDER FROM STOCK AT: 


HOUSTON 
700 Waugh Drive 


DALLAS 
1902 Field Street 


NEW ORLEANS 
730 Charles Street 


Plastics Division 


FEDERAL ELECTRIC COMPANY, INC. 


8700 SOUTH STATE STREET, CHICAGO 19, ILLINOIS 
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Appropriate Techniques 
Versatile Equipment 


= Latest design Instruments 
= Precision 


Experienced Personnel 


Vy 
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1935 


1936 


1936 


1936 


1938 


1941 


1942 


1942 


PUBLICATIONS OF 


The American Association 
of Petroleum Geologists 
Box 979, Tulsa 1, Oklahoma 


Geology of Natural Gas. Symposium on occurrence and geology of 
natural gas in North America. By many authors. 1,227 pp., 250 illus. 
6 x 9 inches. Cloth. To members and associates, $4.50 ................. 


Geology of the Tampico Region, Mexico. By John M. Muir. 280 pp., 15 
half-tone plates 41 line drawings 9 tables. 6 x 9 inches. Cloth. To mem- 


Gulf Coast Oil Fields. Symposium on Gulf Coast Cenozoic. By 52 authors. 
Chiefly papers reprinted from the Association Bulletin of 1933-1936 
gathered into one book. xxii and 1,070 pp. 292, figs. 19 half-tone pls. 
6 x 9 inches. Cloth. To members and associates, $3.50 .................... 


Areal and Tectonic Map of Southern California. By R. D. Reed and J. S. 
Hollister. In 10 colors. From “Structural Evolution of Southern Cali- 
fornia,” December, 1936, Bulletin Scale, % inch = 1 mile. Map and 4 
sage aig sections on strong ledger paper, 27 x 31 inches rolled in mail- 


Miocene Stratigraphy of California. By Robert M. Kleinpell. 450 pp. 14 
line drawings, including a large correlation chart. 22 full-tone plates of 
foraminifera; 18 tables (check lists and a range chart of 15 pages). 6 x 9 
inches. Cloth. To members and associates, $4.50 


Stratigraphic Type Oil Fields. Symposium of 37 papers by 52 authors. 
Approx. 902 pp., 300 illus. 227 references in annotated bibliography. 6 x 9 
inches. Cloth. To members and associates, $4.50 ................00:eeees 


Source Beds of Petroleum. By Parker D. Trask and H. Whitman Pat- 
node. Report of investigation supported jointly by the American Pe- 
troleum Institute and the Geological Survey of the United States Depart- 
ment of the Interior from 1931 to 1941. 566 pp., 72 figs., 151 tables. 6 x 9 
inches. Cloth. To members and associates, $3.50 ...................2.05. 


Petroleum Discovery Methods. Report of a symposium conducted by the 
research committee, April 1942. 164 pp. 8%4 x 11 inches. Paper ............. 


Bulletin of The American Association of Petroleum Geologists. Official monthly 


publication. Each number, approximately 150 pages of articles, maps, 
discussions, reviews. Annual subscription, $15.00 (outside United States, 
$15.40). Descriptive price list of back numbers on request. 


(Prices, postpaid. Write for discount to colleges and public libraries.) 


4.50 


4.00 


50 


5.50 
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4.50 


1,00 


$6.00 
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BAROID, t 

material, has 

in the control 

prevention of 

BAROID has bed 

and a constant 

petent engineers. The 

facilities for field servige 1on make BAROID 
by far the most widely ‘ weighting material avail- 


able today. 


Patent Licenses, unrestricted as t purces of supply of materials, but on 
royalty bases, will be granted to ripnsible oil and 

to practice inventions of any and / dgm@ll of United States Patents Numbers 
1,807,082; 1.991.637; 2,041,086; 2,4 758; 2,064,936; 2,094,316; 2,119, 
829; 2,214,366; 2,294,877; 2,304,25 nd further improvements thereof, 
Applications for Licenses should be mad@mp Los Angeles office. 


NATIONAL LEAD C PANY 
BAROID SALES OFFICES: LOS ANGELES TULSA 3 + HOUSTON 2 


& ey T L 4 

BAROID PRODUCTS—BAROID AQUAGEL PIBROTEX + BAROCO™ STABILITE WAQUAGEL CEMENT: SMENTOX 
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STRATIGRAPHIC 
TYPE OIL FIELDS 


THIRTY-SEVEN ORIGINAL ARTICLES BY FIFTY-TWO AUTHORS 
Edited by A. I. Levorsen, Tulsa, Oklahoma 


Assisted by N. Woop Bass North Mid-Continent States 
Ross L. Heaton Rocky Mountain States 
W. S. W. Kew California 
D. Perry OLcorr South Mid-Continent States 
THERON WASSON Eastern States 
Fields Described 


CALIFORNIA—Edison and Kern Front fields 
COLORADO—Greasewood field 
4 KANSAS—Bush City, Chanute, Hugoton, Nikkel, Wherry, Zenith 
KENTUCKY—Big Sinking field 
LOUISIANA—University field 
| MICHIGAN—Shoestring gas fields 
MONTANA-ALBERTA—Border-Red Coulee and Cut Bank 
OH10—Sand lenses 
OKLAHOMA—Davenport, Dora, East Tuskegee, Olympic, Red Fork 
PENNSYLVANIA—Music Mountain, Venango sands 
TEXAS—Bryson, Cross Cut-Blake, Hardin, East Texas, Hitchcock, Hull-Silk, Lopez, Noodle 
H Creek, O’Hern, Sand Belt, Seymour, Walnut Bend 
WEST ViIRGINIA—Gay-Spencer- ichardson, Shinnston 
WYOMING—Osage field 
ANNOTATED BIBLIOGRAPHY of 125 other fields 


HORIZONTAL AND VERTICAL SCALE 
Grrnoximare) 
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Illustration (reduced) from the book 


The present volume ... is intended as a factual background on which a further approach may | 
be made to the causes of oil and gas accumulation and also as a basis for the reasoning necessary 
to future oil-field discovery.—From the editor’s Foreword. | 


Journal of the Institute of Petroleum (London, May, 1942).—This new symposium 
forms an invaluable supplement to that in two volumes on Structure of Typical i 
i| American Oil-Fields, published by the A.A.P.G. in 1929, in which the emphasis lay 

on the tectonic side. .. . The material presented and the manner in which it has been 
presented will be an education and inspiration for all students of petroleum production | 
for many years to come.—Archie Lamont. 


902 pp., 300 illus., 227 references in annotated bibliography 


PRICE, $5.50, POSTPAID ($4.50 TO MEMBERS) 
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SRAVITY SURVEYS 
INTERPRETATION 


GULF BUILDING 


HOUSTON, TEXAS 
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XPERIENC 


makes the difference! 


In searching for tomorrow’s oil reserves ... in plotting the course 
for accelerated drilling you need accurate subsurface data to accom- 
plish your objective with the utmost economy of time, money, men, 
and material. 


Rogers-Ray, Inc., Seismic Surveys, is an organization composed of 
thoroughly trained personnel with a background of 19 years experi- 
ence throughout the world. 


We bring you the advantage of latest type equipment, designed for 
speed and accuracy, to meet the requirements of modern geophysical 
exploration. 


Rogers Ray, 


SAM D. ROGERS ROBERT H. RAY JACK C. POLLARD 
CONTRACTING CONSULTING 
Gulf Building - Houston, Texas 
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The “Optical Physical” 
For Fighting Fuels 


Today, the American petroleum industry is providing the 
airmen of the United Nations with the most powerful 
fighting fuels in the world. 

In the production of these, the Bausch & Lomb Precision 
Refractometer has had an important part. This instrument, 
developed to meet a definite peacetime need for high pre- 
cision and dependability, is typical of the many Bausch & 
Lomb products now performing major roles in the war 
effort. 

Today, the skills in design, computation and craftsman- 
ship that make available such instruments as the Bausch 
& Lomb Precision Refractometer are also being applied 
to the instruments of war that make American gunnery 
so effective. Here again, when Victory is won, Bausch & 
Lomb will be able to extend its optical service to peace 
time pursuits because of its wartime accomplishments. 


For Bausch & Lomb 
Instruments essential to 
Victory—priorities gov- 
ern delivery schedules. 


BAUSCH & LOMB 


OPTICAL CO. * ROCHESTER,N. Y. 
ESTABLISHED 1853 


AN AMERICAN SCIENTIFIC INSTITUTION PRODUCING OPTICAL GLASS AND INSTRUMENTS 
FOR MILITARY USE, EDUCATION, RESEARCH, INDUSTRY AND EYESIGHT CORRECTION 


Bausch & Lom) Precision and Refractometer 
\ i 
Ye” NAVY” 
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REED ‘BR’ 


DEPENDABLE 


SUB-SURFACE DATA in your 
WILDCATTING OPERATIONS 


. ». With either the REED “BR” Wire Line Drilling- 
Coring outfit or with the REED “Kor-King’’ Con- 
ventional type Core Drill. 


For further information on these Core Drills 
SEND FOR BULLETINS C-415 AND K-1141 Ye 


REED ROLLER BIT COMPANY 


BOX 2119 HOUSTON, TEXAS 
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GEOPHYSICAL SERVICE INC. 


Whatever your exploration problems may be, the 
world-wide experience of G.S.1. is available to help 
you solve them. We invite you to consult us on 


your present and post-war programs. Call in G.S.L. 


EUGENE McDERMOTT, President 
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SEISMOGRAPH SURVEYS 


DALLAS. TEXAS 
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Hughes Oil Tool Production 
is Geared to Demands of War 


To supply the constantly increasing quantities 
of oil needed by a nation at war, the oil in- 
dustry must have all-out cooperation. By 
mass-production of Rock Bits, Core Bits, 
Tool Joints and other specialized oil tools, 
Hughes is meeting the needs of the essential 
Oil Well Drilling Industry. 


Hughes Tool Company 
Houston Texas 
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